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Presenter
Presentation Notes
Distribution of endometriotic implants found at laparoscopy in 182 infertility patients. The numbers represent the proportion of all patients with implants at that site. Reproduced with permission from Jenkins S, Olive DL, HaneyAF (1986).
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N (%) Histological
Reference N w/Endo Min/Mild | Mod/Severe | confirmation
Hasson, 1976 296 4(1.5) — — Mo
Drake and
Grunert, 1980 43 2(5) —_ —_ No
Strathy, et al, 1982 200 4(2) 4 0 No
Liu and Hitchcock, 1986 74 32(43) 32 0 No
Moen, 1987 108 19(18) 15 4 No
Subtotal, 1976-1987 721 61 51/54(93%) | 4/55(7%)




Prevalence of endometriosis among

previously fertile patients undergoing
sterilization, 1988-2000

N (%) Histological

Reference N w/Endo Min/Mild | Mod/Severe | Confirmation
Kirshon et al, 1989 566 | 42(7.5) 28 4 No
Wheeler 1989 3060 | 49(1.6) — — No
Trimbos et al, 1990 200 | 5(2.5) 1 4 No
Moen and Muus, 1991 107 | 24(22) 23 1 Yes
Mahmood and
Templeton, 1991 598 37(6) 30 7 No
Rawson, 1991 8 4(50) — — No
Sangi-Haghpeykar
and Poindexter, 1995 3384 [126(3.7) 121 5 No
Balasch et al, 1996 30 13(43) 13 — No
Subtotal 1988-2000 7953 :30 216/239 21/239

(91%) (9%)
Total 8674 | 361\(4) 267/292 25/292

(91%) (9%)




Prevalence of endometriosis among
infertile patients, 1970-1987

Reference Total N N (%) with
endometriosis

Peterson and Behrman, 1970 70 (33)

Duignan et al, 1972 52 (8)

Liston et al, 1972 25 (B)

Pent, 1972 1 (5)

Goldenberg and Magendatz,
1976 29 (26)

Hasson, 1976 15 (23)

Cohen, 1976 320 (23)

Musich and Behrman, 1982 63 (35)

Strathy et al, 1982 19 (19)

Nordenskjold and Ahlgren,
1983 69 (16)

Chang et al, 1987

Subtotal 1970-1987



Prevalence of endometriosis among
infertile patients, 1988-2000

Heference

N (%) with
endomeftriosis

Mahmood and Templeton,

1989

101

kooninckx et al. 1991

283 (68)

Mahmood and Templeton,

1991

133 (21)

Gruppo ltaliano, 1996

195 (30)

Balasch et al. 1996

Corson et al. 2000

Subtotal

Total




Prevalence of endometriosis
according to stage of disease
in infertile and fertile women

P < 0.0001 P < 0.0001




Cycle fecundity rate and implantation rate - IUI
minimal-mild endometriosis
vs. unexplained infertility

Reference Minimal-Mild | Unexplained
Endometriosis | Infertility

Cycle fecundity | Omland et al, 1998
rate
Nuojua-Huttunen

et al, 1999

Implantation Omland et al, 1998 | 9/49 (18%)
rate




Cycle fecundity rate and cum. preg. rate —
donor insemination
minimal-mild endometriosis
vs. unexplained infertility

Reference Minimal-Mild Unexplained
Infertility

Cycle fecundity Hammond et al, | 38/19¢ (20%)
rate 1986 29/212 4%
Toma et al, 1992 (95%ClI, 8-20%)

Jansen et al, 1986 o) 12% (46/380)
Cumulative Hammond et al,
Pregnancy rate 1986
after 6 cycles Toma et al, 1992




Summary of combined Mantel-
Haenszel meta-analysis estimates of
endometriosis treatment

Mo treatment better i Medical treatment better
surgery only better 4 surgery + medical better
Laparotomy better e Laparoscopy better
MNone or medical better ¢ Laparotomy only better
None or medical better 1 — Laparotomy + medical better
None or medical better @ Laparoscopy only better
None or medical better &—i Laparoscopy + medical better

None or medical better < 54 ) Surgery +/— medical better

|
0.2 0.5 1 2 5 10
Relative risk of pregnancy




Cumulative probability of a pregnancy carried
beyond 20 weeks in the 36 weeks after
laparoscopy in women with endometriosis

o Laparoscopic surgery
o Diagnostic laparoscopy
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Unadjusted meta-analysis of the odds of
JT I E A% vs. tubal factor

Study Odds ratio
(95% CI)

Mahadevan et al. 1983 » 1.51(0.32, 7.10) 0.6
Wardel et al. 1985 : 0.52 (0.06. 4.85) 0.7
Matson et al. 1986 ; 0.36 (0.13, 1.01) 2.8

Frydman et al. 1987 0.83 (0.39, 1.80) 4.0
Inoue et al. 1992 H 1.21 (0.87, 1.69) 16.9
Mills et al. 1992 f 0.94 (0.47, 1.86) 4.6
Simon et al. 1994 f 0.26 (0.12, 0.54) 8.0
Drnowski et al. 1995 1.31 (0.72, 2.39) 5.0
Gerber et al. 1995 0.84 (0.58, 1.20) 18.1

Olivennes et al. 1995 : 0.93(0.61,1.41) 12.0
Tanbo et al. 1995 0.89 (0.60, 1.32) 14.0

Anci et al. 1996 : 0.49 (0.24, 1.02) 6.0
Padiges et al. 1996 ' 1.64 (0.82, 3.30) 3.1
Huang et al. 1997 f 0.68 (0.32, 1.46) 4.3

Overall (95% CI) 0.81 (0.72, 0.91)

Odds ratio



Diagnosis

Outcome of IVF
endometriosis vs tubal factor

Tubal factor

Endometriosis

Total

land Il

it and IV

No. of cycles

96

14

82

No. of patients

59

9

50

Age (years)

31.9+ 0.3

32.1£0.9

31.9+ 0.3

#oocytes fertilized (%)

9.6 +0.7

9.6+1.0

9.6+ 0.7

Type 1 (%)

55.7

55.4

57.1

# oocytes fertilized (%)

435+ 3.4

.6+8.9

54.1+3.7

# transfer cycles

.1

67

# embryos transferred/cycle

3.6 0.1

3.4+0.2

# type | transterred

3.0+£0.32

L6+04
3+06

2.2+03

# pregnancies/cycle (%)

# pregnancies/transfer (%)

2/14(14.2)

10/82(12.1)

2/12(16.6)

10/67(14.9)

Implantation rate (%)

44/320 TTTA)0

16/275 58]

3/43(6.9)

13/232(5.6)




Outcome of oocyte donation according
to the recipient’s cause of infertility

Diagnosis Premature ovarian
failure L ow response Endometriosis

# patients 54 77 10

Age (years) 34.740.7° 37.2+0.52 30.0+0.8°

# transfer cycles 71 96 11
# oocytes donated/cycle 810. 7.7+0.3 7.610.6

# embryos transferred/cycle 810. 4.110.2 3.610.4

# pregnancies 51 8

# sacs 68 10
PR/Aransfer (%)
PR/patient (%)

Implantation rate (%)




=

Impact of on
recipients of sibling oocytes: matched
case-control stud

Study group

Endometriosis
(II1I-1V) Control

No. of patients 20 33
No. of cycles 25 33
Age® 35034 38.5 £4.9 0.004
No. of oocytes donated® 7.8 = 1.6 7.7 £ 1.9 NS
No. of embryos transferred” 4.0 = 0.7 4.1 = 1.2 NS
No. of good quality embryos

transferred” 3.6 202 3.4 = 0.1 NS
Implantation (%) 15/101 (14.8) 224137 (16.0) NS
No. of pregnancies (%) 10 (40.0) 15 (45.5) NS
Miscarriage (%) 3 (30.0) 4 (26.0) NS
Live birth (%) 7 (28.0) 1212} NS

Note: NS = not significant. * Values are mean *= SD.


Presenter
Presentation Notes
Diaz and colleagues (2000) performed a matchedcase-controlled study to evaluate the impact of severeendometriosis on IVF outcome in women receiving oocytesfrom the same donor.48 Fifty-eight recipients were includedin the study, 25 patients were diagnosed with stage III-IVendometriosis by laparoscopy while the remaining 33 werefree of the disease. On the day of oocyte retrieval, the oocytesfrom a single donor were donated to recipients from bothgroups. The number of oocytes donated and fertilized aswell as the number of available and transferred embryoswere similar. Pregnancy and miscarriage rates were notaffected by stage III-IV endometriosis. The live birth ratewas 28% in the endometriosis and 27.2% in the controlgroup. The authors concluded that implantation is notaffected by stage III-IV endometriosis and that given thecontemporary methods of preparation of the endometrium,any potential negative effect of severe endometriosis onthe uterine environment is undetectable.48


Outcome of oocyte donation according
to the donor’s cause of infertility

Qocyte donor No. of cycles Pregnancy Implantation
Characteristics rate/transfer rate

9/80 (11.2)

Tubal infertility Z 18/96 (18.7)

Male infertility

Endometriosis A 3/43 (7.0




SART 2006 verilerine gore hangisinde
gebelik basarisi en dusuktur?

a. Tubal Faktor

b. Uterus faktoru
c. Erkek faktoru
d. Endometriozis

e. Ovulatuar faktor
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Live birth rates in ART cycles:
endometriosis vs other diagnoses
fresh non-donor eggs or embryos
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Pelvic factors and infertility in patients
with moderate-to-severe endometriosis

 Adhesions with distortion of pelvic architecture
interfering with the release of the oocytes and
the tubal pick-up of these oocytes

* Fimbrial distortion or even occlusion can occur

 Hydrosalpinx can occur if the distal end of the
tube is damaged

 Tubal narrowing and constriction
 Proximal tubal obstruction


Presenter
Presentation Notes
Reproduced with permission from: Botros Rizk and HossamAbdalla (Eds): Endometriosis, 2nd Edition. Oxford, UK: HealthPress 2003: p. 38.


O
Possible mechanisms of infertility in patients

with mild-to-moderate endometriosis

Changes in peritoneal fluid
* Increase in volume
« Reduced sperm motility and binding

e Presence of interleukins and tumor necrosis
factor

* Increased prostaglandin levels

* Increased number of macrophages
Eutopic endometrium abnormalities
Myometrial and peristalsis abnormalities


Presenter
Presentation Notes
Reproduced with permission from: Botros Rizk and HossamAbdalla (Eds): Endometriosis, 2nd Edition. Oxford, UK: HealthPress 2003: p. 34.


O
Possible mechanisms of infertility in patients

with mild-to-moderate endometriosis

Follicular environment and embryo quality

* Increased progesterone and interleukin-6
 Decreased vascular endothelial growth factor
Ovulation disorders

e Anovulation

 Hyperprolactinemia

 Abnormal follicular genesis

 Premature follicular rupture

e Luteinized unruptured follicles

 Luteal phase defect


Presenter
Presentation Notes
Reproduced with permission from: Botros Rizk and HossamAbdalla (Eds): Endometriosis, 2nd Edition. Oxford, UK: HealthPress 2003: p. 34.


O
Possible mechanisms of infertility in patients

with mild-to-moderate endometriosis

Pelvic pain

Immunological abnormalities
 T-lymphocytes

« Antigen-specific B-lymphocyte activation
 Non-specific B-lymphocyte activation
 Anti-endometrial antibodies
Spontaneous abortion

Implantation disorders


Presenter
Presentation Notes
Reproduced with permission from: Botros Rizk and HossamAbdalla (Eds): Endometriosis, 2nd Edition. Oxford, UK: HealthPress 2003: p. 34.


Role of altered immunologic factors in
endometriosis-associated infertility

Affected immunologic factors

Follicular fluid studies
VEGF

IL-6

Levels of the immunologic

factor in women with
endometriosis

Decreased

Increased

Mechanistic

actions of affected
immune factors

Decreases follicle health and
vascularisation

Decreases aromatase activity
within follicles

Effect of altered immune
factor levels on fertility

Decreased embryo quality and
implantation rates

Decreased intrafollicular E,
levels, leading to decreased
fertility and fertilizing capacity




Role of altered immunologic factors in
endometriosis-associated infertility

Levels of the immunologic Mechanistic
factor in women with actions of affected Effect of altered immune
Affected immunologic factors endometriosis immune factors factor levels on fertility
" Perttoneal fluid studies
RANTES Increased Attracts monocytes and memory Increased inflammation,
T-cells to inflamed areas cytotoxic effects on healthy
cells, and OS produced,
leading to decreased fertility
IL-10 Increased Prevents p27 down regulationin G, arrest of granulosa cell cycle,
developing granulosa cells resulting in low-quality
00Cytes
VEGF Increased Induces the formation of Increased adhesion of free

angiogenesis promoting fibrin ~ endometrial tissue within the
matrix in the peritoneal cavity  peritoneal cavity

TNF- Increased Causes increased prostaglandin Increased adhesion of free
production by endometrial endometrial tissue within the
epithelial cells peritoneal cavity, and

Increased inflammation,

leading to subfertility
eeeeeGTGTGTGTGGGSSSSSSSSSSSS———



Role of altered immunologic factors in
endometriosis-associated infertility

Affected immunologic factors

Levels of the immunologic
factor in women with
endometriosis

Mechanistic
actions of affected
immune factors

Effect of altered immune
factor levels on fertility

TNF

PAPP-A

Cathepsin D

Increased

Increased

Increased

Decreases the effect of TIMP

Increases follicular
androstenedione syntheses

Initiates harmiul proteolytic
BVENIs

Increase effects of MMP, leading '
to increased endometriotic
tissue Invasiveness

Increased conversion of
androstenedione to E, by
endometriotic tissue, leading
to Increased tissue
proliferation

Degradation of basement
membrane and extracellular
matrix components



Role of altered immunologic factors in
endometriosis-associated infertility

Levels of the immunologic Mechanistic
factor in women with aclions of affected Effect of altered immune
Affected immunologic factors endometriosis immune factors factor levels on fertility

Altered immune factors in peritoneal fluid and their adverse effects on spermatozoa
|L-6 Increased Induces the release of gp130 by Decreased sperm motility

sperm
TNF-a Increased Initiates a Caspase cascade Sperm apoptosis and a/
oligospermia
TNF-a Increased Induces ROS production from  Sperm plasma membrane lipid
spermatozoa peroxidation and abnormal
sperm function

ROS: reactive oxygen species; OS: oxidative stress; MMP: matrix metallo- proteinases; TNF-
a: tumor necrosis factor-alpha; PAPP-A: pregnancy-associated plasma protein; VEGF:
vascular endothelial growth factor; TIMP: tissue inhibitors of MMP.



Endometriozis — Infertilite
Folikul ve folikulogenez

Uzun folikuler faz
Yavas ve yetersiz gelisen folikuller

-> kotu oosit kalitesi

> fertilizasyon orani |
- kotu embriyolar

> Implantasyon orani |



Endometriozis — Infertilite
Granuloza hucre fonksiyonu

« Granuloza hucre kinetiginde degisiklikler (S fazi ve
apopitotik granuloza h 1)

« Endometriozis derecesi T= Granuloza h. apopitozis
T = oosit ve embriyo kalitesi J, fertilizasyon ve
gebelik |

« Endometriozise bagl granuloza h. Oksidatif stres
(0S) T. OS nedeni olan ROS baslica eritrosit,
apopitotik endometrioma hucreleri ve aktive
makrofajlar tarafindan uretilir



Endometriozis — Infertilite
Granuloza hucre fonksiyonu

 OS: mayotik agi bozarak oosit dejenerasyon ve
apopitozu 7

 OS: Plazma membran lipid peroksidasyonu =
membran gecirgenligi T, enzim inaktivasyonu, DNA
yapisal hasari = hucre olumu

« OS: Embriyoda fragmantasyon 7



Endometriozis — Infertilite
Folikul sivisi: immunolojik degisiklikler

B lenfosit, Natural Killer, monosit-makrofaj T

IL-6, IL-1B, IL-8, IL-10, TNF-a. T = hiicre siklus boz.

VEGEF (fol. Vask) 4 = embriyo kalitesi ve
implantasyon {

IL-6 T = fol. ici aromataz akt. { (androstenedion >E1 ve
testosteron > E2 { | 1). > fol. i¢i 6strojen 4



Role of COX-2 and aromatase in a

persistent endometriotic state
(Tupta, etal, 2
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Presenter
Presentation Notes
Increased E2 levels in the PF of endometriosis patients was shown to stimulate cyclo-oxygenase-2(COX-2) enzyme, which then up-regulates prostaglandin E2(PGE2) production (Fig.1). Prostaglandin E2 is the most potent stimulator of aromatase expression in endometriotic tissue and results in elevated E2 production, further promoting its own proliferation and growth. E2 and PGE2 then up-regulate COX-2 to initiate a positive feed back loop, resulting in a persistent endometriotic state.


Endometriozis — Infertilite
Periton sivisi: immunolojik degisiklikler

Humoral ve hucresel immunite degsiklikleri...

Aktive makrofaj, T lenfosit, NK T
NK hiicre sitotoksisitesi 4

E2 T = COX2 akt. T

PAPP-A T = IGFBP-4 | = serbest IGF T FSH ve
LH ile sinerji ¥+ = endometriozis gelisimi artar



Endometriosis, peritoneal biologic

window, and role of cvtokines
Gupta, et al., 2008
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Endometriosis, peritoneal environment,

and oxidative stress (0OS

Gupta, et al., 2008 |
General production <

Resulting in
1 PF secrete [ Growth factors Induce Inflammatory
Leukocytes | & cytokines - response
Monocytes &

Memory T-cells

Secrete Attracts o
T PF > IL-1p » [ RANTES > |
Leukocytes . v

Resulting in

Specific Example
ROS
production
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Presentation Notes
Production of large amounts of ROS by elevated numbers of macrophages and polymorphonuclear leucocytes in PF from endometriosis patients has been reported (62). Two studies from our group also found increased ROS in endometriosis PF, although the levels were not significantly different from the disease free controls (28, 63). With these studies, it is believed that the development of OS in the local peritoneal environment may be one of the links in the chain of events leading to endometriosis-associated infertility (Fig. 3) (25). It was also proposed that redox levels may modulate the severity, dynamics, and progression of the disease. 


Endometriozis — Infertilite
Periton sivisi ve oksidatif stres (OS)

« Makrofaj sayi ve aktivite T = sitokin ve NO T

« | NO: over fonksiyonlari ve implantasyonda olumlu
etkili. Ancak endometriozisde peritondaki
makrofajlarda NO ve NOS (nitrik oksid sentetaz) T

« T NO: tuba fonkisyonlari ve sperm motilitesine
olumsuz etkili. Embriyolara toksik ve implantasyonu
bozuyor . ART gamet hucrelerini bu sekilde toksik
etkilerden (NOS ve ROS) uzaklastirarak gebeligi T
OLABILIR ???



Endometriozis — Infertilite
Periton sivisi (PS) ve oksidatif stres (OS)

Endometriozis olgularinda PS toplam antioksidan
kapasitesi |

T ROS = adhezyon olusumunu T

OS: genom ve mitokondride DNA hasarini T =
fertiliteyi 4.

Endometriozis siddetiyle ve inkubasyon suresi ile
orantili olarak endometriozisli PS = Sperm, oosit ve
embriyoda DNA hasari ve fragmantasyonunu T =
fertilizasyon ve implantasyon |, abortus T



Endometriozis — Infertilite

Sperm fonksiyonlari
« Endometriozisde PS’da aktive makrofajlarda ROS
yapmi T =

. Sperm DNA fragmantasyonu T

. Lipid peroksidasyonu = membran biitiinliigii ¥, enzim
inaktivasyonu

. Akrozom reaksiyonu ve sperm-oosit flizyonunun
bozulmasi

« TNF-a T=
. sperm apopitozis T
. Spermde ROS T = lipid peroksidasyonu T = sperm
fertilizasyon kapasitesini ¥



Endometriozis — Infertilite
Sperm fonksiyonlari

« Endometriozis olgularinda tuba ampulla epiteli
spermi daha siki baglayarak, icinde serbestce
hareket etmesini 4 = fertilizasyon sansini 4

« PSdalL-1,IL-6 T = uterus i¢ci sperm motilitesi


Presenter
Presentation Notes
Elevated PF levels of several cytokines, such as IL-1 and
IL-6, are thought to contribute to the subfertility of endometriosis
patients, in part because of their effect on sperm motility
in the uterus (Fig. 4). One mechanism that was proposed is
that IL-6 combines with a soluble IL-6 receptor, also present
in PF, and together they associate with glycoprotein-130
(gp130) which is expressed in sperm. Although the mechanism
by which gp130 promotes sperm motility is not yet
clear, it was shown that sperm motility decreases when
gp130 is bound to the IL-6 complex (41).


Endometriosis:

impact on sperm function
Gupta, et al., 2008

[ T IL-6 in PF ) [Free IL-6 receptor in PF]

IL-6 + IL-6 reseptgr Synergize _,.-_;¢j:t:::::::1111_-:"tlz;"'--
kompleksi + "

spermdeki gp130 =
sperm motilitesi Synergize
Yoshida S, 2004

it gp 130-bound
T in sperm

sperm motility

[ Decreased ],_‘:-j____ _J
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Presentation Notes
Elevated PF levels of several cytokines, such as IL-1 and
IL-6, are thought to contribute to the subfertility of endometriosis
patients, in part because of their effect on sperm motility
in the uterus (Fig. 4). One mechanism that was proposed is
that IL-6 combines with a soluble IL-6 receptor, also present
in PF, and together they associate with glycoprotein-130
(gp130) which is expressed in sperm. Although the mechanism
by which gp130 promotes sperm motility is not yet
clear, it was shown that sperm motility decreases when
gp130 is bound to the IL-6 complex (41).


Endometriozis — Infertilite

Fertilizasyon
Endometriozis fertilizasyonu { (IVF)

Endometriozis fertilizasyonu etkilemez (IVF)

Endometriozisli hastalarin PS, sperm-zona pellusida
baglanmasini 4

Fertilizasyon | 22?
. Qosit kalitesi diisiik (donorlerde fertilizasyon daha 1y1)

. Diusiik kalitel1 oositlerde mikrotiibiillerde sorun

. Endometriozis fol sivisi sperm-zona pellusida baglanmasini




Endometriozis — Infertilite
Implantasyon

Endometriyum reseptivitesi

Endometriyozisde, implantasyon penceresinde av[33
integrin ekspresyonu |

Cesitli genlerin ekspresyonunda bozukluk

Zona’da olasi problem ??? Ancak, AHA bu durumu
duzeltemedi!!!




Endometriozis
Gebelik Kaybi

Spontan Abortus %
Minimal —hafif 32.4
Orta-Agir 33.3

OR: 1.05 [0.71-1/56]



Endometriozis
Gebelik Kaybi (%)

LIS Cerrani Diag L/S

Marcoux S, 1997

Gruppo Italiano per lo Studio Endometriosi, 1999

. Endomptrlomsde spontaq aJoortus artmaz LN v
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Endometriozis
Gebelik Kaybi

e Endometriozisde spontan abortus artmaz !!!

« Endometriozisle tekrarlayan gebelik kaybi arasinda
iligki yoktur!!!

« Endometriozis -
basarisiz ART ya da
tekrarlayan ART basarisizligi arasinda olasi
iligki??? (Kotu folikul =kotu oosit = kotu embriyo
— implantasyon sorunu = canl dogum 4 (?)



“  DONOR oosit verilecek olan ,

endometriozisli alicilarda, tubal faktor
olgularina kiyasla
ART gebelik basarisi...

a. Belirgin olarak daha dusuktur
b. Belirgin olarak daha yuksektir

c. Anlaml fark yoktur
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Hangisi yanhstir?

Endometriozisde spontan abortus artmaz

Endometriozisle tekrarlayan gebelik kaybi
arasinda belirgin iligki yoktur

Endometriozis olgularinda periton sivisinda
antioksidan kapasitesi azalmistir

. Endometriozisli kadinlarda sperm fonksiyonlari

etkilenmez
Endometriozis olgularinda oosit kalitesi duser
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Proposed Mechanisms of
Endometriosis on Fertility
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