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peritoneal deep infiltrating
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Endometriosis-associated infertility: a decade’s
trend study of women from the Estrie Region of
Quebec, Canada
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What is known about the association
between endometriosis and fertility ?

 Some papers report 30-40% of women with endometriosis
experience infertility and that they have a reduced fecundity
rate of 2-10%

* All women with endometriosis can experience infertility but
those with severe physical disease may be more likely to

 Endometriosis may cause infertility where endometrial
lesions have changed the pelvic anatomy . Little is known

il
MONTHLY FECUNDITY RATES

First three months of attempting 30%
conception

After 1 year 4%

Women with endometriosis 2-10%




Endometriosis and Infertility
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Treatment of infertility in patients with
endometrioma

* Expectant
VS
* Surgery
VS
* |UI/IVF



Table I'V. Pregnancy rate in the untreated control groups participating
in endometnosis trials

No. of patients ~ No. pregnant %

Thomas and Cooke ( 1987) 17 4 23.5
Bayer er al, (1988) 36 17 47.2
Telimaa e al. (1987) 14 6 42.9
Fedele et al. (1992a) 6 17 472
Fedele er al. (1992h) 25 f 24.0
Marcoux et al. (1997) 169 37 21,9
GISE (1999) 47 13 27.7
Mahmood and Templeton (1990) 20 20.0
Overton ef al. (1994) 1% 38.9
Tummon et al. (1997) 50 ' 8.0

Total 462 249




Pregnancy chances on an IVF /ICSI waiting list: a national
prospective cohort study
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Figure 4: Cumulative chance of un ongomg treatment free preg-
nancy, against time since registration on the waiting list for IVF or
ICSL, separately for diagnostic calegories.

Kaplun-Meier estimates, censoring for start of treatment hnd for ter-
mination of the uctive childwish. |

the waiting list for IVF.

Age (per year)
Duration of infertility (per year)
Indication
Tubal pathology
Endometriosis
Male
Hormonal
Unexplained
Immunological
Primary versus secondary infertility

Table TL HR for ongoing pregnancy without treatment ¢ atients on

HR 95% confidence
interval lower-upper

0.95 0.93-0.98

0.85 0.79-091

[* _

0.73 0.37-1.46
1.57 1.06-2.32

1.19 0.67-2.11

2.64 1.75-3.98

1.69 0.75-3.84

0.71 0.56-0.90




COH + 1UI

SUGGESTED FOR;
e Stage | or Il endometriosis

e Surgically diagnosed and absent anatomic

distortion

* Not in patients with ‘severe endometriosis’.




IUI for moderate/severe
endometriosis

IlUl might be a valuable treatment in moderate-to-severe endometriosis patients and
Ul with ovarian stimulation should be offered over IUl with natural/ovarian
stimulation. Preceding long-term pituitary down-regulation might positively
influence the ongoing pregnancy rate and can be considered.



1UI
After Surgery?

* Retrospective cohort study

Stage I/l (n =67 ) 1 year spontaneous or COH+IUI
Stage IlI/IV ( n=29 ) 1 year spontaneous or COH + |UI

 COH with letrozole, clomiphene, or
gonadotropins, with or without [UI.




1UI
After Surgery?

12 months cumulative pregnancy rate

e Stage I/Il : spontaneous 45%
COH+IUI 42% -

» Stage llI/IV: spontaneous 20%
COH+IUI 10%

COH+IUI does not improve pregnancy rates in any
stage of endometriosis

—_

Stage I11/IV o) |VF




Endometriosis-IVF Indications

 DOR

* Female age >37

e Infetility duration > 5 years
e Failed COS/IUI cycle

e Recurrent endometrioma
 Bilateral endometrioma

e With Adenomyosis
 Bilateral Tubal Factor

e Male Factor



Questions

e Does Endometriosis Affect IVF Outcome?

* Does Endometriosis Severity Affect IVF
Outcome?

Do women with endometriosis have the same chances of

success as women without endometriosis?




Endometriosis and Assisted
Reproductive Technology: United
States Trends and Outcomes
2000—=201 1 2015

Jennifer F. Kawwass, M.D., P Sara Crawford, Ph.D. P Donmna R. Session, M.D., "

Dmitry M. Kissin, M.D., M. P.H. " and Denise J. Jamieson, M.D., M.P.H. P for the National ART Surveillance
System Group

“ Division of Reproductive Endocrinmnology anmnd Infertility, Departmoent of Gynoecology anmnd Obstetrics, Emory University

sSchool of Medicine; and ¥ Division of Reproductive Health, National Center for Chronic Disease Prevention and Health
Promotion, Centers for Disease Control and Prevention, Atlanta, Georgia
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TABLE 3

Outcomes among fresh nondonor IVF cycles, endometriosis vs. male factor infertility 2000-2011,

Outcome Endometriosis, n (%) Male factor, n (%) RR (95% CI) aRR (95% Cl)

Hyperstimulation® 1.187(1.06) 4929(1.31) 0.80(0.72-0.90) 0.82(0.74-)¢
Hospitalization® 31(03) L175(031) 0.96(0.83-1.11) 0.97(0.84-1.
Cancellation® 14.474(12.8]) 37936(10.10) 1.27(1.2-133) 1.30(1.25-1:
Pregnangy” 40,085 (43.74) 140,835 (44.81) 0.98(0.96-0.99 0.96(0.95-0.¢

(
Lve birth (>20 wk Tubal: 5,781(3380)  Tubal: 10,177(3257)  Tubal: 1.04(1.002-1.08)  Tubal: 1,00(0.97-1

No tubal: 27,694 (37.15)  Notubal: 106,366 (37.58)  No ubal: 0.99(0.97-1.01)  Notubal: 0.96(094-0
Miscarr 1age( 20wk) 5323(5.83) 19,793(6.32) 0.92(0.89-0.99) 0.93(0.89-0:
Implantation” 25.28(34.80) 2630(3551) 0.98(0.95-1.0008) 0.9(0.94-0¢

* Per cyce stat

" P noncancelled cycs for which a transfer was performed

* mplantation s defined as the maximum ofthe total numberof heartbeats on first ufirasound or number of nfants bom divided by the number of embryos transferred times 100. Implantation
5 calculated per cycle; table reflects mean implantation rates for al cycles In each group,

Kawwass. Endometnosts: ART trends and outcomes. Fertil Stenl 2015,



IFigure 18
Percentages of ART Cycles Using Fresh Nondonor Eggs or Embryos, by
Infertility Diagnosis,* 2013

Diagnosis

* Total percentaaes are areater than 100% because more than one diaanosis can be reported for each cvcle.

ﬁor re information on how to interpret the statistics in this table, see pages 11-20 in the 2013 Assisted Reproductive Technology Fertility Clinic
Yudcesh Hates Report.

2013 ART CYCLE PROFILE

Type of ART and Procedural Factors” Patient Diagnosis”

IVF >99% WithICSI  69% Tubal factor 13% Uterine factor 5% Multiple Factors:
Unstimulated 1% UsedPGD 6% Owulatory dysfunction 14% Male factor 33% Femalefactorsonly  12%
Used gestational camrier  <1% Diminished ovarian reserve  32% Other factor 15%  Female & male factors 17%

Endometriosis Q9% Llnknown factor  13%



Percentages of ART Cycles Using Fresh Nondonor Eggs or Embryos That

Resulted in Live Births, by Infertility Diagnosis, 2013

Figure 19
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The effect of endometriosis on in vitro
fertilisation outcome: a systematic review and
meta-analysis 2013
HM Harb,” ID Gallos.™ ] Chu.” M Harb.” A Coc

Twenty-seven observational studies were included,
comprising 8984 women

Riae Ranio
M- Fixsa, 5S% C1

S vvin
O 33t &%

The presence of severe endometriosis (stage llI/IV) is

associated with poor implantation and clinical pregnancy rates in women undergoing IVF
treatment
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Ultrasound Obstet Gynecol 2014; 44: 261-278 ..
Published online 13 August 2014 in Wiley Online Library (wileyonlinelibrary.com). DOI: 10.1002/uog.13366 Se—

Impact of endometriosis and its staging on assisted 2014
reproduction outcome: systematic review and meta-analysis

M. A. P. BARBOSA*, D. M. TEIXEIRA*, P. A. A. S. NAVARRO*, R. A. FERRIANTI*, C. O. NASTRI*t
and W. P. MARTINS*t

*Department of Obstetrics and Gynecology, Medical School of Ribeirao Preto, University of Sao Paulo (FMRP-USP), Ribeirao Preto,
Brazil; tUltrasonography and Retraining Medical School of Ribeirao Preto (EURP), Ribeirao Preto, Brazil

e We included 92 studies in the review and 78 in the
meta-analysis:

20 167 women with endometriosis were compared
with
e 121 931 women without endometriosis, and

» 1703 women with Stage-Ill/IV endometriosis were
compared with

o 2227 women with Stage-1l/Il endometriosis.




The following results were observed for the comparison of women
with endometriosis vs women without endometriosis:

live birth, RR = 0.99 (95% Cl, 0.92-1.06);
clinical pregnancy, RR = 0.95 (95% Cl, 0.89—-1.02);

The following results were observed for the comparison of women
with Stage-Ill/IV vs Stage-l/Il endometriosis:

live birth, RR = 0.94 (95% Cl, 0.80-1.11);
clinical pregnancy, RR = 0.90 (95% Cl, 0.82—-1.00);
miscarriage, RR = 0.99 (95% Cl,0.73-1.36);



Review

Influence| of Endometriosis on Assisted
Reproductive Technology Outcomes 2015

A Systematic Review and Meta-analysis

Marekleri Flamdearn, soncyn, Siti Z. Ouiczr, ATObCGyn, Cierard [diwenselnian, ALy, PR,
and Ying Cheorng, MD, MRCOG

more severe disease

women with no endometriosis

intracytoplasmic sperm injection

(odds ratio [OR] 0.94, 95% confidence interval [Cl] 0.84—
1.06, 13 studies, 12,682 patients, 12535%),

(OR 0.78, 95% Cl 0.65—-0.94), 24
studies, 20,757 patients, 12566%),
per cycle (mean difference 21.98, 95% Cl 22.87
to 21.09, 17 studies, 17,593 cycles, 12597%), and a
(OR 1.26, 95% Cl (0.92—-1.70, nine

studies, 1,259 patients, 1250%).



Human Reproduction Update, Vol.21, No.6 pp. 809825, 201S
Advanced Access publication o July 12 2015 dol 101093 7humupd /dirn035
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The impact of endometrioma on
IVF/ICSI outcomes: a systematic

review and meta-analysis

M. Hamdan %3 G. Dunselman?, T.C. Li% and Y. Cheong'3"

'Hoaman Deved opment and Meddh Unit, Faculty of Medsine, Unsversity of Scurhampton, Souttmmpton SO16 YD, UK *Facuity of Medicine,
Deparunment of Obstomics and Gynwe oo logy. Uinivorsity of Maliya, Kusla Lamgur S0603, Malaysia "Completn Fartility Contre Southarrgton,
Prince=s Amne Hospaal, Coxford Road, Southampton SO1ESTYD, UK ‘Deprumentof Obstemics ad Gynascology, Resesrch invtute GROW,
Maastricht Unhversity Mediod Centre. Maastricht University, PO Bos 61 6. 6200 MD Masstrche, The Netheriands *Faculty of Maedicine.
Doparument of Obsiewics and Gynacoology, The Chineseo University of Hong Kong, Hong Kong Hong Kong

 We included 33 studies for the meta-
analysis. The majority of the studies were
retrospective (30/33), and three were

RCTs.



Does endometrioma hamper ART
success ?

(a) Intact Endometrioma  Non Endomatrioma Odds Ratio Odds Ratio
ot Subgrou Events Total  Events Total Weight M-H, F 95% €1 Year M-H, Fixed. 95% C!I
Live Birth Rate
Benaglia 2013 9 19 78 1SR 0721029, 1,75 2013 —_—
Bongloann| 2051 49 142 54 174 42.8%  1.1710.73, 1.88] 2011 —i—
Karatda 2009 5 18 5 21 a5% 1.23[0.29,5:138] 2008 —i
Suiuki 2005 12 B0 a4 283 NN 0.9C [0.48, 1.92] 2005 S—
Yanushpolsky 1998 9 37 18 56 1368 0.68(0.27, 1,73 1994 —
Subtotal (95% C1) 116 ‘ 612 1000% 098 [0.71, 1.36] <
Total events 44 144
Hetecagenaity: Chi’ « 171 df = 4 (P = 0,791 = 0%
Test for nverall effect 2 = 0.11 (¢ = 0.9))

Chimical Pregnancy Rate

Benaglia 2013 12 in i) 78 0.89 [0.39, 2.03]

Bongioannl 2011 59 142 61 174 1.32'[0.83, 2. 08]

Kuroda 2009 6 13 T 21 . 1.00 (0.26, 3.80]

Surukl 2005 0 20 G8 283 1.05(0.59, 1,87]
56 1.42 (0,61, 3.25)

612 117 [0.87, 1.58]

Yanushpolshy 1958 17 i7
Subtotal (95% C1) 316
Total events 114 183
Haterogonuity: Chi’ = 1.06, df = 3 (P = 0.90). I” = 0%
Tast for overall sttect Z = 105 (¥ = 0.29)

21

Miscarriage Rate

Bongiocann| 2011 17 59 61 76.8% 1.36 [0.60, 3.05]
Kuroda 2003 i 6 2 7o1ax 0.50 [0.03, 7.45]
vanushpolsky 1995 8 17 3 21 11N 5.33(1.15,2511)
Subtotal (95% C1y 82 89 100.0% 1.70 [0.86, 3.35)
Total events 26 19

Heterageneity: Chi’ « 3.17, df < 2(P < 0.21), 17 = 37%

Test for overall effect; 2 = 1.53 (7 = 0,13)

Cancallation Rate

Banaglia 2013 2 39 2 2,05 10.28, 15,186]
Bongoanm 2011 11 L 5 2.84 [0.96, 8,37|
Kuroda 20089 11 31 4 3.16 (0,87, 11.51]
Subtotal (95% C1) 212 2.83 [1.32,6.0¢]
Total events 4 , 11

Heterogeneity: Chi' = 0,13, df = 2 (P = 0,24) 1 = 0%

Test far overall effect 2 = 2.67 (M = 0.008})

0.05 0.z 20

F No Endomatsi: Favou mtrinmal
Test for subgroup diffecences: Chi' = 7.33; df = 3 (P = 0,06), 1 = $9.1% ] PR TR

Hamdan et al. HRU 2015




Does surgery improve ART
success?
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Impact of endometriosis on in vitro

fertilization outcomes: an evaluation
of the Society for Assisted 2016
Reproductive Technologies Database

09 Suneeta Senapati, M.D., M.S.C.E_,* Mabry D. Sammel, Sc.D_P Christopher Morse, M.D._,*
D .E.*

1 and Kurt T. Barnhart,

=

A total of 347,185 autologous fresh and frozen assisted reproductive technology
cycles from the period 2008-2010.

Although cycles of patients with endometriosis constituted 11% of the study
sample, the majority (64%) reported a concomitant diagnosis, with male factor
(42%), tubal factor (29%), and diminished ovarian reserve (22%) being the most
common

SUPPLEMENTAL TABLE 1

Distribution of concomitant diagnoses associated with
endometriosis.

maile factor 10.569 (41.8)
tubsl faector 74017 (29 .3)
diminished ovarian reserve 5.558 (22 .0)
PCOS or ovulation disorder 3.6865 (14.5)
uterme factor 2.748 (10.9)
noninfertile 6822 (0. =)
Endometnosis PGD 53 (0.2)
Endometriosis othier &. 115 (Z2a.2)
Norss: Values are numiber (percentages), PCOS — polyoystic avary disorder; presmplarmsaton
gensix disgnosis.

*Tot=l percesntages - 1009 owing 1o ovweriapping disgnosss

Senaspesti Endormetriogs asnd WEoutcormes Fertil Sl 2016

Endometrios:is
Endomaetnosis
Endometriosis
Endometrnios:s
Endometriosis
Endometrios:s

! i e o i



 Endometriosis, when isolated or with concomitant
diaghoses, was associated with lower oocyte yield
compared with those with unexplained infertility,
tubal factor, and all other infertility diagnoses

combined.

e However, women with endometriosis with
concomitant diagnoses had lower implantation rates
and live birth rates compared with unexplained
infertility, tubal factor, and all other diagnostic

groups.



Is endometriosis per se associated with inferior pregnancy
rates in IVF cycles?

ALL STAGES ------- NO
l-1v------ PROBABLY YES



Oocyte-Embryo quality



Oocyte Donation and Endometriosis: What Are
the Lessons?

Erik E. Hauzman, MD' Juan A. Garcia-Velasco, MD"2 Antonio Pellicer, MD?3-4

2013

! Division of Reproductive Endocrinology and Infertility IVI-Madrid Address for correspondence and reprint reguests Juan A. Garcia-

2 pepartment of Obstetrics and Gynecology. Rey Juan Carlos Velasco, MD, IVI Madrid, Avda del Talgo 68-70, 28023 Madrid, Spain
University, Madrid, Spain (e-mall: juan.garcla, velasco@ivl es).

3 Division of Reproductive Endocrinology and Infertlity IVI-Valencla

4 pepartment of Pediatrics. Obstetrics and Gynecology. Valencia
University, Valencia, Spain

L ]
Pateint with endometriosis, who received oocytes from healthy

donors, show similar reproductive outcome as oocyte recipients es donated by
. . . ecipients without
without endometriosis P tacted in

Conversely, the pregnancy rates were lower in subjects without
endometriosis who received donor oocytes from subjects with

endometriosis affected by recip-

Retrospective matched case-control study o No differences in indications (i.e., proportion of
cycles with discordant outcomes endometriosis patients)




Targeting oxidative stress to treat endometriosis

Avi Harlev, Sajal Gupta & Ashok Agarwal PhD HCLD (ABB) EMB (ACE)

To cite this article: Avi Harlev, Sajal Gupta & Ashok Agarwal PhD HCLD (ABB) EMB (ACE) (2015)
Targeting oxidative stress to treat endometriosis, Expert Opinion on Therapeutic Targets,
19:11, 1447-1464, DOI: 10.1517/14728222.2015.1077226

To link to this article: http://dx.doi.org/10.1517/14728222.2015.1077226

2015

% Published online: 10 Aug 2015.

Figure 3, The vicious cyclical role of oxidative stress in the pathophysiology of endometriosis.
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IVF/ICSI for Endometriosis
Oocyte Quality

* Saito H et, 2002

e Barcelos ID et al.- 2009
 AKSingh et al. -2013

e Karuputhula et al. 2013
e Dibetal.-2013

e DaBroi MG et al.- 2014
e PT Goud et al.-2014

e XuBetal.-2015

e ChoiYSetal.- 2015
 Barcelos ID et al. -2015



IVF/ICSI for Endometriosis

Embryo Quality

— Yanushpolsky et al-1998
— Pellicer et al-1995
— Kumbak et al-2008

— Suzuki et al-2005

— Tocci et al-2010

— Tinkanen et al-2000
— Reinblatt et al-2011
— Filippi F-2014



Is endometriosis per se associated with decreased oocyte
qualit in IVF cycles?

OOCYTE ------- YES
EMBRYO-----PROBABLY NO



Does surgery affect IVF outcome ?



ORIGINAL ARTICLE: ENDOMETRIOSIS

Second surgery for recauurrent
unilateral endometriomas and
iImpact on ovarian reserve:

a case-control study 2015

Comparison of ovarian reserve before second surgery in case subjects and at similar follow-up in control subjects.
Variable Case(n = 18) Control (n = 18) Pvalue

AMH (ng/mL), mean + SD 27+ 19 3:1 +1.9 39
Basal FSH (miU/mL), mean -+ SD 8.7 +39 84 +3.7 85
Total AFC (i), median (range) 8 (4-15) 9 (5-15) 37
AFC in the healthy ovary (n), medan (range) 55(3-9) 6 (2-12) 54
AFC in the affected ovary (n), median (range) 2(1-86) 3{1-5) 24
Volume of the affected ovary in case subjects and of the praviously 9504222 68+04 < .00
operated ovary in control subjects {em), mean + SEM
Volume of the healthy ovary (cm®), mean = SEM 69 =03 66 0.3 44

Nate: Abbrevistions as in Table |
Ferre. Ovanan ressnve and recirrent sumgery. Fertll Stenl 2015

Comparison of ovarian reserve before and after second surgery in case subjects.

Before second After second

Variable surgery (n = 18) surgery (n = 18) Pvalue
AMH (ng/mL), mean +SD 2719 12+1.2 < .001
Basal FSH (mlU/miL, mean + SD 87+39 149 + 6.6 < .001

;-L S, 1~":'J‘lr1ll wainiyyl) 8 ':‘:“l‘:}) Lo S \‘;_‘l.)} .J*:
AFC in the healthy ovary (n), median (range) 55(3-9) 5.5(@-12) 65
AFC in the affected ovary (n), median (range) 2 (1-6) 1(0-4) 005
Volume of the affected ovary (cm?), mean + SEM 950+ 222 4.7 +0.2 < .001
Volume af the healthy ovary (am®), mean £ SEM 6.9+03 64 +£0.2 23

Note: Abbreviations as in Table 1.
Ferrero. Ovarian resanee and recurrsnt sumery. Fertil Stent 2015




* Benefits and risks to be balanced by the clinician
— PRO

* Prevention of rupture

Facilitate oocyte retrieval

Detection of occult malignancy

Avoidance of contamination of follicular fluid
Avoidance of progression of endometriosis

— CONTRA

Surgical trauma

Surgical complications

Surgical costs

Potential decreased ovarian response
No proven benefit on ART outcome



— AVOID puncturing the cyst during egg aspiration
* If you do: switch to clean needle, consider longer AB

— Always under antibiotics

— Inform patients on infection risks
e Ovarian abscess !

— Inform patients on not aspirating unaccessible
follicles

— Inform patients on possible evolution of the cyst
In pregnancy



— Appropriate expertise, refer if necessary
— Try to avoid repeat surgery

— Treat other endometriosis lesions as well
* Importance of preop work-up

* Patient preference



w WA VWeYaAwme -

Treatment of infertility associated
with deep endometriosis: definition
of therapeutic balances 2015

Edgardo Somigliana, M.D., Ph.D.,? and Juan Antonio Garcia-Velasco, M.D., Ph.D.P

? Fondazione Ca’ Granda, Ospedale Maggiore Policlinico, Milan, Italy; and ® IVI-Madrid and Rey Juan Carlos University,
Madrid, Spain

TABLE 2
Success rates of IVF in women with deep endometriosis.

No. of Live
Study (reference) Studyperiod Country Studydesign  Typeoflesions  Datagiven patients | CP (%) hirths (%)
Bianchietal, 2009(35) 200508  Brazl  Prospectve  DE Percyde 105 | 4% N,
Matthieu d'Argent etal,  2007-08  France Retrospective Colorectal endometriosts  Per cydle 29 [12(41%) [B(27%)

2010 (36)
Ballester et al,, 2012(37)  2007-08  France Retrospective DE + endometrioma  Perpatient 73 |35(48%) | nr.
Ballester et al, 2012 (38)  2005-11  France Prospective  Colorectal endometriosis Perpatient 75  [32(43%) | nr.
Ballester etal, 2012(39)  2007-10  France Prospectve  DE Perpatient 142 |86(61%) | nr
Papaleoetal, 2014(40)  2008-09  Maly  Retrospective DE Perpatient 24 | 7(29%) | nr.

Note: Literature review on studies specifically reporting on IVF results in women with deep endometriosis (January 2000 to June 2015). CP = clinical pregnancy; DE = deep endometriosss; n.r. = not
recorded.




Original Article

Impact of Laparoscopic Surgical Management of Deep
Endometriosis on Pregnancy Rate N:115

Gabriele Centini, MDD, Karolina Afors. MD. Rouba Murtada. MD. Istvian Maté Argay. MD.
Lucia Lazzeri. MDD, PhDD. Cheril’ Youssel AKladios. MD. PhD. Errico Zupi. MD™,
Felice Petraglin. MD. and Arnaud Wattiez. MD. PhD 2016

From the TRCAD (Drx. Centini, Afors, Murwda. Argay. and Wattiezi, Hopitaux Universitaires, Strasbourg, France, RDeparmmient of Molecular and
Developmernial Medicine (Ies, Cenrini, Lazcori, Zupil, and Pemaglio), Universioy of Stena, Siena, fraly, and CHRU de Strasbourg, Pole de
Gyndcalogie-Qbsietrigue (D Akladiox), Hopiral de Haurtepierro, Strasbouryg, France.

(A) Cumulative percentage of conception regardless of postoperative fertility treatment. (B) Cumulative percentage of conception according to the chance to
conceive spontancously. ART = patients referred directly to assisted reproduction: spontaneous = patients who tried to conceive spontaneously for
12 months before being referred to ART.
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This study demonstrates that laparoscopic excision of deep endometriosis
enhances pregnancy rate, by both spontaneous conception and ART.




DIE-Infertility

* Asymptomatic Cases----- ART
— After 2 IVF failures, surgery should be considered
* Symptomatic (pain) cases

— Both surgery and ART have satisfactory pregnancy
rates

— Shaving/discoid or segmental resection---best
fertility result is not clear

— No severe pain---- First ART

— Severe pain ------- first surgery, wait for 6 mounths
for spontan conception----- ART



WHICH PATIENTS CAN HAVE GOOD RESULT WITH
ENDOMETRIOSIS SURGERY FOR PROMOTING
FERTILITY ?

Surgery should be considered in patients
younger than 35 years with good ovarian
reserve and without male or tubal factors



Endometrial receptivity
(Implantation)



Implantation rate, %
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Is endometrial receptivity transcriptomics (D) cremninne
affected in women with endometriosis?
A pilot study 2015

Juan A Garcia-Velasco #*-', Amelie Fassbender "', Maria Ruiz-Alonso “,
David Blesa 9, Thomas D "Hooghe =77, Carlos Simon “-=.f.8.2

 The aim of this study was to assess the endometrial receptivity
gene signature in patients with different stages of endometriosis by
investigating transcriptomic modifications of their endometrium
using the endometrial receptivity array (ERA) test.

* Gene expression microarray was used to diagnose the receptivity
status by quantifying the expression of 238 specific genes directly
related to human endometrial Receptivity

 Endometrial receptivity gene signature during the implantation
window does not vary significantly among patients with
endometriosis even considering different stages compared with
healthy women.



Is endometriosis per se associated with decreased
implantation rate in IVF cycles?

PROBABLY NO



Prolonged GnRHa treatment prior to ART in
women with endometriosis

Limited evidence that 3 months of GnRH agonist use may improve
chance of conception; live births were not assessed and there was
little evidence of patient acceptability of side effects

Is there a real benefit?
Disadvantages
— Cost
— Difficult ovarian stimulation
What are the mechanisms?
— Suppression of endometriosis
— Endometrial re-setting
Can similar benefit be achieved by other means?
— Other medical treatment options
— Cryopreservation and FET



IVF/ICSI in patients with severe endometriosis

Table 2 Outcome parameters.

Total group
(n=113)

No long-term
pituitary down-
regulation (n = 45)

Long-term
pituitary down-
regulation (n = 68)

Total oocytes

Fertilization

Total embryos

Total cryopreserved embryos”

Embryo transfer”
Single-embryo transfer
Double-embryo transfer

Implantation™"
Clinical pregnancy
Miscarriage

Ongoing pregnancy

Total cryopreserved ET cycles per woman®

Total cryopreserved embryos transferred™”
Ongoing pregnancy after cryopreserved ET cycles
Ongoing pregnancy fresh = cryopreserved ET cycles
Patients with >1 cryopreserved embryo left*
Complication”

Recurrence

Values are mean 5D, n (%) or median (range).

8.9+6.2
0.57 + 0.24
5.1+4.1
3.3+3.4

86 (92.5)
7 (7.5)

0.29 + 0.46
27 (23.9)
5 (4.4)

22 (19.5)

1(0-4)
1(0-4)
12 (10.6)
34 (30.1)
11 (24.4)
3(2.7)
3(2.7)

9.0+6.4
0.56 £ 0.25
5.2+45
3.2:£3.2

35 (92.1)
3(7.9)

0.28 + 0.45
10 (22.2)
1(2.2)

9 (20.0)°

2(0-3)
2(0-3)
1(2.2)
10 2.2
3(18.8)
0

0

8.9:6.2
0.58 £ 0.24
5.1:3.8
3.2:3.6

51 (92.7)
4 (7.3)

0.30 £ 0.47
17 (25.0)
4 (5.9)

13 (19.1)

1(0-4)
1(0-4)
11 (16.2)
24 (35.3)
8 (27.6)
3 (44)
3 (4.4)




Live birth rate in fresh and frozen embryo transfer cycles in women with
endometriosis

Ahmed M.F. Mohamed 7, Spyridon Chouliaras®, Carolyn |.P. Jones ", Luciano G. Nardo ="

Table 1

Characteristics of women with endometriosis and the control nonendometriosis F r e S h VS F r OZ en

atients,
Endometriosis ~ Non-endometriosis  y*test  Mann- o L d _ lated
n=415 n=6871 Pvalue  Whitney Ong own regu ate
test . .
Pualue (day 21) regimen with
M 34(2-46) 34 (19-47) NS
BH  64(15-138)  64(15-138) NS UFSH, recFSH or hMG
BV B7(218-61)  241(217-272) NS
i * Cryopreserved embryos
White 319 (77%) 5359 (78%) were transferred in down-
Asin  75(18%) 1099 (16%) NS
Back  4(13) 68 (1) regulated hormonally
Other  17(4%) 5(53)
S controlled cycles
ryo:

Single  147(35.4%) 2441 (355%)
wo  258(622%) 4284 (6232)
Three  10(24%) 146 (2.1%)




Fresh vs Frozen

Table 4
Direct comparison of fresh and frozen ET cycles alone.

Endometriosis Non-endometriosis %7 test
P value

28 [l =
LBR 25 (16.9%) 403 (11.9%) 0.07
CPR 27 (18.2%) 428 (12.7%) 0.04

n=267 n=3496
52 (195%) 675 (19.3%)

54 (20.2%) 730 (20.9%)

Unlike the general IVF population, in women with endometriosis
frozen ET cycles result with higher LBR and CPR than frozen ET cycles
in non-endometriosis group




The role of fertility preservation in
patients with endometriosis

Medical indications: numbers

In ITALY:

61 000 women between 10-30
years at nsk of premature ovanan
failure (ISTAT 2012)

2 500 women <40 years
with diagnosis of breast




Embryo/oocyte cryopreservation

Documented results especially
when embryos are frozen

No risk of procedure-related
ovarian reserve depletion

The pick-up may avoid contact
of the oocyte with the
detrimental effect of the
peritoneal fluid

Patients suffering from
endometriosis are frequent
costumers of ART procedures

Risk of infections related to
oocyte retrieval and abscess
formation

Poor quality oocytes, embryos
(controversial data)

Need of ovarian stimulation
that might cause the
progression of the disease
(controversial data)

Need of repeated IVF cycles in
order to collect an adequate
number of oocytes that can be
stored



What is the role of fertility
preservation within endometriosis
care?

* Fertility preservation in women with
endometriosis: for all, for some, for none?

* There is insufficient evidence to support
routine fertility preservation for women with

endometriosis

* More clinical data and in-depth economic
analysis are imperative prior to
recommending its routine use.
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RESEARCH Open Access

Risk of endometrial polyps in women with @ o
endometriosis: a meta-analysis

Qiao-Mei Zheng'", Hong-luan Mao'", Yan-Jing Zhao?, Jing Zhao', Xuan Wei' and Pei-Shu Liu'~

* Nine cohort studies and one case—control study including
2896 women were included in this meta-analysis.

%
RR (95% CI) Endometriosis Control Weight

The risk of EP increased in women with endometriosis compared with those without
endometriosis (the pooled RR, 2.81; 95 % Cl, 2.48-3.18).

Licong Shen (2011) 3.33(258,4.31) 1081168 581273

Gaixiang Xu (2014) : 306 (232,4.04) 77119 51/241
Yanru Li (2013) 280(131,638) 1781 2110

Mi Ran Kim (2003) - 284(1.70,4.73) 43592 191 7.1

Yubin Li (2011) : 254 (126,512)  16/84 12/160 389
Hong Jin (2013) , 242(119,492) 23150  10/158 459

Jae Sun Park (2009) ' 214 (1.71,2.69) 274/1434  58/197 3750

Overall (I-squared =34 8%, p=0.148) 281 (248 3.18) 613/1286 241/1810 100.00

1 RR of EP

Fig. 2 Fomst plot of the 10 Induded studies evaluating the association between endometriosis and EP



What is the effect of IVF on
endometriosis (disease and
symptoms)?

* Few studies have examined effect of IVF on
endometriosis disease and symptoms; these
have found there to be little effect



Endometriosis-related infertility:
assisted reproductive technology
has no adverse impact on pain or
quality-of-life scores

Pietro Santulli, M.D., Ph.D., " Mathilde Bourdon,®” Marion Presse,” Vanessa Gayet, M.D_*
Louis Marcellin, M.D., Ph.D., """ Caroline Prunet.,” Dominique de Ziegler, M.D_," and

Fi\arles cvwaprf)_vw, M-D-j‘" N o o S _ . o o — - S - 2016
SUPPLEMENTAL TABLE 2

Impact of ART on savere pehic pain symptoms in endometriosis and diseasefree groups.

Baseline Synchmnizabon Stimulation Postretrieval
Disease-free ~ Endometriosls Disease-free  Endometrioss Disease-hee  Endometriosls Disease-free  Endometriosis
Groups =104 (1=102) Pvalue (=104 (h=102) Pvalke (=104 (=102 Pwvalke (=104 (=102 Pvale

Dysmetiorhes 14 (135) 010 <00 309 4(3% il NA NA B(BTF 268 1

Dyspareunia 2149 11008 008" 1000 BT o8’ 10 S "Hr 548 220) s
Petwc pain 219 4073 5% 00 3249 o 167 14037 100" 658 110108) 19y
Gl symooms 0(00) 9(88) 00" 0100 429 ®s*  0400) 5149) ng 000 1469) o'
(UToymoroms  0(00) 1(1.0) 495 0(00) {10 s 0{0o) 1(1.0) ¢ 100 1 (1.0} .00

Nota. Uats are e | () wles othwie specfd Savem naln s defioed a6 vl analonie e VA 2 ). G = gastroirietinal, L1 = how umary tract, NA == not applcable * Rearmon's dhsaue tect” Fiers xarttet' Msan caditon 1 novevagrsant
gt afte N (06 o deese-tes g, 11 ancomatiiokis gk

Sl P g AN i o Foed o 2016

After multiple linear regression, no worsening of pain was observed in the endometriosis
group as compared with disease-free group.

In addition subgroup analysis according to endometriosis phenotype failed to show any
increase of pain.



TABLE 3

Fertility Quality of Life (FertiQoL) score in endometriosis and disease-free groups.
Endometriosis group (n = 50)

FertiQoL

Core FertiQol
Emotional
Relational
Mind-Body
Sockl

Total Core FertiQoL

Treatment FertiQol
Treatment enviranment
Treatment tolerability

Total Treatment FertiQol

Total FertiQoL

54.67+ 1724
12281875
60,46+ 227
60.46 = 18,55
61.04 = 1585

66.42 = 1388
57.60 = 22.20
6168 1690
6123 £ 1257

Disease-free group (n = 75)

5894 +2199
11.28 +16.16
69.17 +21 40
66.89 £ 2020
66.57 = 1781

63.91 £ 1650
59.93 + 1940
60.36 = 17.48
64.13 £ 1530

Pyalue

249"

582°

031°

072°

13

3
536"
671"
261"

Note: Data are mean + standard error unless othenwise specified. All ems reversed or scored so that higher scors indicate a more favorable qualty of Iife. Scaled scores are computed to achiove a

range of 0-100.
*Student’ {fest.

Santulli Pai duing ART in endometisis. Fert Sterd 2016,




Minerva Ginecol. 2016 Jan 29. [Epub ahead of prin]

Surgical evaluation of endometriosis progression after IVF as compared to controls who did not have ovarian
stimulation. A retrospective cohort study.

Crochet P' Lathi RB, Dahan MH, Ocampo J, Nutis M, Nezhat C.

2016

+ Author information

Abstract
BACKGROUND: To examine the surgical findings at repeated surgeries for endometriosis and to compare disease progression in patients after IVF to
those without interval fertiity treatments.

METHODS: A Retrospective case-control study set at the referral center for gynecologic endoscopy at Stanford University. Women who had two
surgeries for treatment of symptomatic endometriosis since 1997 were searched in the database. Twenty-one women were identified who undenwent
IVF treatment between the two procedures (IVF group), and compared to 36 women who did not receive any ferility treatment (controls). The main
outcomes were time to recurrence and surgical findings including rASRM score. The presence and size of endometrioma, rectovaginal and para-rectal
spaces location of endometriosis were also compared between the two surgical procedures.

RESULTS: Demographics in the two groups were similar. The change in rASRM score between surgeries was not significantly different (P=0.50)
between the two groups. There was no difference between the two groups in the size and number of pathology proven endometriomas as well as no
difference in the presence of rectovaginal and pararectal endometriosis.

CONCLUSION: No significant difference was found in the two groups, suggesting that IVF treatment does not lead to an accelerated progression of
endometriosis in patients with recurrence.




Hum. Reprod. Advance Access published March 9, 2016
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Increased rate of spontaneocus
miiscarriages in endometriosis-affected
women

2016

Pietro Santulli!-%2:3% Louis Marcellin'!-23, Sophie Menard!,
Thibault Thubert!, Babak Khoshnood?4, Vanessa Gayet!,
Francois Goffinet?5, Pierre-Yves Ancel?’, and Charles Chapron!-23.T

Table lll Incidence rate ratio of previous miscarriage results from the random-effects Poisson regression analysis.

IRR (95% CI) P-value Adjusted IRR* (95% Cl) P-values
Control patients I 0.002 I <0.001
Endometriosis-affected patients |47 (1.16—1.84) .64 (1,29-2.09)
Control patients | |
Superficial endometriosis 1.90 (1.27-285) 0.002 |78 (1.20-2.65) 0.004
Endometrioma 138 (0.91-2.11) 0.130 |77 (1.16-268) 0.008
DIE .36 (1.03-1 81) 0,030 1 55(1.16-2.08) 0.003
n, number of pregnandes.

*Adjusted for age, BM|, fertlity status, previous infertiity treatment and smoking habits.

After using a random-effects Poisson regression and adjusting for confounding
factors, we found a significantly increased incidence rate ratio (IRR) for

miscarriages in women with endometriosis (adjusted IRR: 1.70, 95% confidence
interval: 1.34-2.16).




Vercellini, P. et al. Nat. Rev. Endocrinol. 10,
261-275 (2014); published online 24

REVIEWS

Endometriosis: pathogenesis and treatment

Paolo Vercellini, Paola Vigano, Edgardo Somigliana and Luigi Fedele

=

Intrauterine insemination




Algorithm for management of infertility
associated with endometriosis

If not pregnant
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Treatment of Endometriosis in Women Desiring Fertility

Mavrelos DL - Saridogan 1,

The Journal of Obstetrics and Gynecology of Indis (January-Febmary 2015) 63(1):11-16 Treatment of Endomatriosis

Fig. 1 Algorithm for disgnosis
andd reatment of paticnts with Infertility
endometriosis desiring fertility. l
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COH/IUl improves pregnancy rates especially in early stages

ART in women with endometriosis may be challenging due to
reduced ovarian reserve

Clinical pregnancy rates may not be different than other causes of
infertility

Live birth rates are the same as for other causes of infertility

Medical treatment does not improve pregnancy rates but,
adjunctive medical treatment requires further research

Surgery for endometrioma prior to ART reduces ovarian reserve
without improving pregnancy rates

Surgical treatment of early stage endometriosis improves
pregnancy rates

Surgical treatment of advanced endometriosis improves
pregnancy rates when tubal patency is restored



