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Possible comorbid

Anmiety disarders

Eipolar disorder

Brain neoplasms

Headache

Introversian

Kajor depressive gisorder
Mantal disorders 7
Migraine disorders i
Maood diserders s
Paranoid disorders

Fhabic disorders

Psychological sexual dysfunctons
Paycholagical stress

Psychotic affective disorders
Psychotic disorders

Somatofoem disorders

Breast neoplasms

Ities of endometriosis

Angina pectoris
Cardiovascular diseases
Coronary artery disease

Coronary disease
Hypertension

Mitral valwa profapse
Myocardial infarction

Allergic rhinitis, perennial
Allergic rhinifis, seasonal
Asthma

Respiratory tract infections
Simusitis

Autpimmune thyroiditis
Grawes disease

Abdomina pain Hashimoto disease
Celiac disease , Hypothyroddism
Calitls ukcarative Thyroid diseases
Colorucial spoplapms Thyroid neoplasms
Canstipatian
Crohn disease
Diarrhea Ancyilation
Gastrointestinal diseases Dysmenorrhea
Irritabde bowel syndrome [ryspareunia
Liver diseases Ernbrys loss
Hausea > Endometrial neoplasms
Vomiting Endometriold carcinoma
Female infertility
| Leiomyoma
] Menorrhagia
Menstruation desturbances
Addizon disease Owarian cysts
Cystitis Owarian neoplasms
Interstitial cystits | Pelvic inflarmatory disease
Kidney neaplasms Pelvic neaplasms
Urmnary tract infectons Pelvic pain
Pre-eclampsia
i - Pregrancy complications
Etl}pﬂ: dermatitls e uheowaginal candidiasis
ysplastic navus syndroma e
Melanoma ¥
Paoriasis Q Drug hypersensitivity
_ Food Fypersensitivity
Arthradgia Hyparsensitivity
Communscabde diseases Multiple chemical hypersensitivity
Cushing syndrome
Diabetes mellitus
Endocrine gland neoplasms
Fatigue SYSTEMIC / UNCLASIFIED - Autolmmune diseases
Fatigue symdrome, chronic — CONDITIONS Fibromyalgia
Hyperlipidemias Immune system diseases
Livw back pain Multiple sclerosis
Lymphoma non-Hodgkln ALTOIRRmITY Rheumatold arthritis
Obesity Sjogren’s syndrome
Pain Systemic hupus erytt
Rheummatic diseases ] L Systemic scherodermma

Vargas et al. RBMO 2020



Reasons for comorbidity of
endometriosis

1. Altered Milieu
Inflammatory. immune. and hormonal
environment may be a cause or a o,

consequence of endometnosis and may oz
alter chronic disease nisk o

3. Treatments for

Endometriosis »  endometriosis T
Comihon treatnients (i.e.. Chronic Disease

t oral contraceptives, Incidence
Danazol. hysterectomy. )
. . oophorectomy) may alter \€.g.. OVarian cancer,
2. Shared risk inflammatory, immune, autoimmune diseases,

factors ard/or Sormanal Binction cardiovascular disease)

Genetic. demographic. .
reproductive, and/or

e Tl 4. Clinical presentations -~
may mcrease usk of .. -
voth chdtions Pain, infertility

Farland et al. Curr Obstet Gynecol Rep. 2020



Clinical Medicine

-Juumul or (MDPI| Eisenberg et al. J. Clin. Med. 2022
~F

e A retrospective case—control study

Burden of Endometriosis: Infertility, Comorbidities, and Israel databases of a 2.1 million-member
Healthcare Resource Utilization

nationwide healthcare plan
Endometriosis vs. Controls
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Median cost per person, cost units
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Age group, y

Medical cost Endometriosis > Ctrl
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Physical comorbidity of
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Cancer

Immune disorders Gl & others
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Possible mechanisms for the
malignant transformation
of an endometriosis

KraliCkova et al. Archives of Gynecology and Obstetrics 2020

Oxidative
stress

Inflammatory

process Hemorrage

i

Genomic
alterations

Malignant Estrogens
transformation _

Altered milieu + shared genetic alterations



ﬂ o e Rueda-Martinez et al. Int. J. Mol. Sci. 2021

E;I-Ill;netic Contribution of Endometriosis to the Risk of A two-sam ple me nde |ian random ization (ZS M R)
Developing Hormone-Related Cancers . . . T

Adntzane Rueda-Martinez ', Alara Garllazelala ', Arladna Cllleros- Pastet !, Sergl Mari ', Rebeca Aranzo an aIyS I S fro m p u bI IC g e n O m e-WI d e aSSOC I atl O n

::;i |Il.I ::.I'l:r‘i:':g::.:-‘:,l:.:::::‘.i :.?:m;i.l-r_:—Garrm 10, Mora Fermandez-fimenez ', Jose Ramon Bilkao '-2 Stu d i eS (GWAS)

Global 2SMR estimates between endometriosis and cancers

QOutcome and

Method Beta SE p-Value
Endometrial cancer
IVW 0.100 0.118 0.400
WM 0.028 0.093 0.767
MRE 1.786 0.420 0.004
Breast cancer
IVW 0.001 0.045 0.987
WM 0.007 0.038 0.849
MRE —0.068 0.294 0.824
Ovarian cancer
IVW 0.251 0.051 9.34 X 10~7
WM 0.258 0.068 1.37 x 10~4
MRE 0.840 0.311 3.09 x 102
A} &

Methods: inverse variance weighted (IVW), weighted median (WM), MR-Egger (MRE)

Genetic association

with endometriosis Ovarian > EM > Breast cancer



GYNECOLOGIC ONCOLOGY

Ni et al. Archives of Gynecology and Obstetrics 2022

Bioinformatic analysis of key pathways and genes shared

between endometriosis and ovarian cancer Two datasets from the Gene Expression

Omnibus database and the limma package
Leyi Ni' - Yumei Chen' - Jie Yang' &'« Cong Chen'

EMS: endometriosis; OC: ovarian cancer; DEG: differentially expressed genes

EMS OC

Gene name Protein namse Score

CDK! Cuclin dependent Kinase | 65

CRe2o Cell division cycle 20 59

CONRT Cyclin BL 56

CONEZ Cuclin B2 33

BUsh Budding uminhibited by benzimidazoles | A1

CCNAZ Cuclin A2 449

CDCAN Cell division cyele associated B 47

GDS‘2835 KIF2C Kanesin family member 20 45

TOF2A Topoisomerase 11 alpha 43

GDS3592 BIRCS Baculoviral TAP repeatl containing 5 44

571 shared DEGs Top 10 hub genes
between EMS and OC between EMS and OC



Endometriosis and ovarian cancer risk, an epigenetic connection = Brunty et al. Ann Transl Med 2020

Sarah Brunty', Brenda Mitchell’, Nadim Bou-Zgheil’, Nalini Santanam'#

A review

Shared gene alteration between endometriosis and ovarian cancer:

ARID1A, PTEN, KRAS, PIK3CA, EZH2, CTNNBL1...



Hypothetic model of pathogenesis of
endometriosis-associated ovarian
carcinoma

Samartzis et al. Ann Transl Med 2020

Altered milieu

Blood trapping in

Edometiiama + Endometrioma (inflammation,
oxidative stress,
S immune/hormonal
disturbance)

DN/ dammine in
epithelial layer of

Endometrioma ) .
s Atypical endometriosis

NN

ARID1A
mutation

Gene mutations

Cummulation of
e« O, Clear Cell

Carcinoma
= Endometrioid O,

oncogenic mutations

Cummulation -
of mutations

. Carcinoma
Larcinogenesis



Endometriosis and cancer: a
systematic review and meta-analysis

Marina Kvaskoff ©'**, Yahya Mahamat-Saleh'?, Leslie ¥, Farland®,
Nina Shigesi®, Kathryn L. Terry", Holly R. Harris™®,

Horace Rorman®'?, Christian M. Becker?, Sawsan As-Sanie',

Krina T. Zondervan ©*'%, Andrew W. Horne'?, and

Stacey A. Missmer &%

Author Year Ovarian cancer

Hsu 2019 ——— 196 (061, 6.28) 1.16
Lundberg 2019 ! 1.77 (1.53,2.05) 6.77
assard 2019 | —— 3.78 (2.45,5.84) 4.22
Park 2018 —— 1.78(1.09,2.90) 3.79
Saavalainen 2018 [ ] 1.76 (1.48,2.09) 656
Saraswat 2018 —— 1.77(1.08,2.90) 3.77
Surrey 2018 , - 4.00 (2.80,5.71) 4.9
Williams 2018 - 2.31(1.76,3.04) 567
Koushik 2017 —— 165(1.08,253) 428
Mogensen 2016 [ 3 155(1.35 1.77) 684
Ruiz 2016 —m— 258(1.37,485) 286
Wentzensen 2016 .‘: 1.35(1.07,1.71) 6.04
Chang 2014 — 3,28 (1,37, 7.85) 184
Buis 2013 ! ——a— 8.40(3.20,22.07) 1.58
Pearce 2012 n 1.46(1.31,1.63) 7.01
Stewart 2012 —— 2.33(1.02,534)  1.99
Bodmer 2011 o 1.55 (0.93, 2.58)  3.65
Kobayashi 2007 +  —@— BO5(464, 1725 273
Melin 2007 [ ] T 1.37 (115, 1.63) 6.54
Brinton (a) 2005 e 1.25(0.60, 2.60) 2.36
Brinton (b) 2005 - 1.69(1.27,2.25) 556
Borgfeldt 2004 - 1.34 (1.03,1.75) 5.75
Ness 2002 — 1.52 (0.81,2.84) 2.90
Venn 1999 —_— 148(0.48 458) 1.23
Overall (l-squared = 77.5%, p=0.000) | & 1.93(1.68,2.22)  100.00
T I

RR (95% CI)

Kvaskoff et al. Human Reproduction Update 2021

24 studies

%
Weight

A

Ovarian cancer Endometriosis > Ctrl (RR=1.93)

225




Gynecologic Oncology: Original Research

Risk of Gynecologic Cancer According to the
Type of Endometriosis

Saavalainen et al. Obstet Gynecol 2018

49,933 surgically verified endometriosis

Liisu Saavalaimen, say, Heing Lassus, wn, 50, Anna But, sse, Aifa Thitinen, ub, mb,
Pénor Farkks, nm, i, Mika Ceissler, mn, Eere Pulkala, mab, and Oskar Hevkinfeimmo, i, Mo

Cancer Type or Site Observed No. Expected No. Ratio of Observed to Expected  95% ClI
Cervix uteri* 28 37.1 0.76 0.50-1.09
Adenocarcinoma 11 10.4 1.06 0.53-1.88
Squamous cell carcinoma 8 17.2 0.46 0.20-0.91
Other 9 9.43 0.95 0.44-1.81
Corpus uteri* b5 6b2.4 1.04 0.80-1.32
Endometrioid 54 50.8 1.06 0.80-1.38
Other 11 11.6 0.95 0.47-1.70
Ovary' 129 78,2 1.76 1.47-2.08
Serous 50 36.5 1.37 1.02-1.80
Mucinous 10 11.3 0.88 0.42-1.62
Endometrioid 33 10.6 3.12 2.15-4.38
Clear cell 21 4.06 5.17 3.20-7.89
Other 15 10.8 1.40 0.78-2.30
Other female genital organs® 37 38.0 0.97 0.69-1.34
Vulva 12 16.1 0.75 0.39-1.30
Vagina b 4.2 1.43 0.52-3.10
Others 19 17.7 1.07 0.65-1.68
Not included above®
Cervix uteri, noninvasive neoplasms*®| 221 271.4 0.81 0.71-0.92

Borderline tumor of the ovary ™ 46 35.5 1.29 0.95-1.72

Ovarian ca. (clear cell) Endometriosis > Ctrl (RR=5.17)
Ovarian ca. (endometrioid) Endometriosis > Ctrl (RR=3.12)
Ovarian ca. (serous) Endometriosis > Ctrl (RR=1.37)
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Chen et al. Front. Oncol 2022

21 studies (n=38,641)
Endometriosis-associated ovarian cancer
(EAOC) vs. non-EAOC

Association Between Endometriosis
and Prognosis of Ovarian Cancer:
An Updated Meta-Analysis

Peng Chen and Gh-Yuan Shang

ke %
Study HER (95% CI) Weight Study HR (955 CT) Weight
Barreta, & 2018 ——— O50(0.20, 1,50 2,08 ’ o :
Crozier, MA 1989 + 058 (0.03, 11.28) 038 Barretn. A 2013 —-—L—: 110040, 280y 7.02
Dimkelspiel, HE 2016 (LIS 004, 0810 142 Crozier, MA 1989 — 038 (0072117 313
g vl i

Erzen, M 2001 E 0,72 (0.60,0.87)  19.43 i e 01 — 0.20(0.09,0.43) 889
Hermens, M 2021 | 0,89 (0.3, 0.95) 2344

i . p
Ju, UC 2019 D 057 (021,152 30 Ju. LI 2019 ] B.32{022 0280 77
Katagiri, A 2012 —_ |RO(070, 4 500 330 Katagiri, A 2012 e K000, 4,500 7.3%
Kim, HS 2014 —— 084 {031,226) 305 Kim, HS 1014 _— 137 (0,64, 2950 9.06
Kumur, 52011 - 0.77(F4, g 5.9 Lee, HY 2020 —.— 061 (0.40.0.02) 1366
Lee, HY 2020 —_— 050 (0,25, 1.0%), 538 !

' 2 —_— 4 %)
Li, QW 2019 —_— (42 (D19, 0.93) > 445 Lu, 12007 : (28 (0,13, 0.62) SRR
Lu, J 2017 ——— A5 (016, 0.76) 450 Pk, E5 2005 —— (L6 (030, 1,53y 848
Waoli, 5 2013 — a9 (030, 150 4.32 Park, J¥ 2018 —— .50 (0,30, 093, 11.8]
Wizt 45 0% T 050(0-26,0.94  &17 Ren, T 2017 — 0.52(029,0.91) 1150
faik, ES 2018 —_— D4R {014, 1610 204 i : s
Park. IV 2018 " 0.50{0.20,0.90) 482 Zhu, CC 2021 -— (L34 (004, 262y 232
Ren, T 2017 —— (L6 (02T, LE9) 347 Drverall {1-squared = 53.4%, p = D014) (2)- 0.58 (0,42, 0.81) 100,00
Zhu, CC 2021 - 055 (007, 4401 076 :
Overall (T—squared = 41.9%, p = 0,032 G (6T {055, 0.50) 10600 NOTE: Weights sre from rndom effects analysis '

11 T T
ROTE: Wisghts are fromn rendod clTecis amlysis l A

T
0z rz

OS & PFS EAOC > non-EAQOC



Original Research

GYNECOLOGY

Ovarian cancer prognosis in women with endometriosis:
a retrospective nationwide cohort study of 32,419

women

Marjolem Hermens, MO: Anne M. van &hena, KD, PhD; Maaike van der &a, PhD; Johan Buttan, MD, Phi;
Huib A, &, B, van Viiet, MO, PhD; Albert G, Sicbers, PhD; Ruud L. M. Belckers, MO, PhD
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Hermens et al. Am J Obstet Gynecol 2021

A retrospective nationwide cohort study
32,419 pts with ovarian cancer, of whom
1979 (6.1%) had proven endometriosis

No Endometriosis

L0
o
o
o
0
o
o)
N
o
o
o

o

Endometriosis ] l

Kaplan-Meier Survival Curve
Overall survival

p<0.05

—

Overall survival

Endometriosis > Ctrl



Original Research

GYNECOLOGY

Ovarian cancer prognosis in women with endometriosis:  ® s
a retrospective nationwide cohort study of 32,419
women

Marjolem Hermens, MO: Anne M. van &hena, KD, PhD; Maaike van der &a, PhD; Johan Buttan, MD, Phi;
Huib &, &, B, van Viiet, MO, PhD; Albert G, Sicbers, PhD; Auwd L. M. Belckers, MO, PhD

Basaline characteristics of all patients with ovarian cancer 1990 to 215
Variables Endametriosls (n—2008] Mo endomesninsks (n—33,522)

o, ¥ 56 A, 4063 6 A0, 56751
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Hermens et al. Am J Obstet Gynecol 2021

A retrospective nationwide cohort study
32,419 pts with ovarian cancer, of whom
1979 (6.1%) had proven endometriosis

Young age
Early stage
Complete resection
Low grade

Endometriosis > Ctrl



Impact of endometriosis on risk of ovarian, endometrial and cervical
cancers: a meta-analysis

mu'-mw-mgm‘-mnm’-:mw-uw-mm' Tingting eang’ - Van Yan'-

Hue Wang” - Chasggang Sun

li et al. Archives of Gynecology and
Obstetrics 2019
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Critical Reviews in Oncology / Hematology

[R R PR e —

The risk of extra-ovarian malignancies among women with endometriosis: A )
systematic literature review and meta-analysis R

& Gandinl, M. Lasreroni |, FA Peccatorl’, B Bendinell’, C Sueva’, D. Palli’, G. Magala®,
& Calni™

Gandini et al. Critical Reviews in
Oncology / Hematology 2019

Study RA [95% C1)

Wienn, 1999 [34] OUEY [0, 93-5.44) -

Ciwon, 2002 [37] 120 (0,57-2.53) -
Bevion, 2005 |39 [0.BZ 10.30-1.90)

Mgdin, 2007 j41] 114 0,001 59) ..

Forniny, 2009 |42] 15{08-26) ——
Zusohisha, 2008 |43 &0 (1.04=-1852) P——
Fowignds. 2011 Ja8] 1.04 [0.69- 458 +

Borghaus, 3015 [43) 287 (0.00-8 89}

Magai, 2015 [57] 240 [1,14=5.04) .
Mogensen, 2016[53] || 24841.77-255) E s

Pools, 2017 155 0 66 0.30-1.55) —
Sadann, 2'Nfli-f'ﬁt 104 10.60-1.32) ‘

Saenawal, 2010 [58) 00 (0,80~ 1,67) [

Sarrey, 2018 [59) 24 [18-38) .
Wiliarns, 2008 [63] U8 0. 38-1.43) - .-

ieh, 2016 1] 180 [1.07-2.35) ——

SAR (l-squared=TI%) 1,38 (1.10-1.74)

EM cancer

Endometriosis > Ctrl
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Endometriosis and cancer: a
systematic review and meta-analysis

Marina Kvaskoff @', Yahya Mahamat-Saleh', Leslie V. Farland®,
Mina Shigesi®, Kathryn L. Terry™®, Holly R. Harris™",

Horace anan"'“, Christian M. Bukar‘, Sawsan As-Sanle”,

Krina T. Zondervan &*'%, Andrew W. Horne'?, and

Stacey A. Missmer 04+

Kvaskoff et al. Human
Reproduction Update 2021
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Mogensen et al. Gynecologic Oncology 2016

Gynecologic Oncology

igurnal homepage: www .elseviar com/iocateiygyno

A retrospective population-based cohort study
Danish National Patient Register
45,790 women with endometriosis

Endometriosis and risks for ovarian, endometrial and breast cancers: A l!)ﬁ»m-i
nationwide cohort study

Julie Brochner Mozensen ?, Susanne K. Gar ™", Lene Mellembjaer *, Allan Jensen

Histotype of cancer O E SIR (95% CI)
Ovarian
Serous 70 66.80 1.05(0.82-1.32)
Mucinous 10 13.41 0.75 (0.36-1.37)
Endometrioid 28 17.09 1.64 (1.09-2.37)
Clear-cell 25 6.87 3.64 (2.36-5.38)
Endometrial
Type 1 67 4341 1.54 (1.20-1.96)
Type 2 4 3.78 1.06 (0.28-2.71)
Breast
Ductal 1034 997.28 1.04 (0.97-1.10)
Lobular 176 153.82 1.14 (0.98-1.33)

> 3

Type 1 EM cancer Endometriosis > Ctrl
Type 2 EM cancer Endometriosis = Ctrl
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i 10L1111 g 14371 I Qb Guwareced. 8eas Vol 46, Moo 3: 18511863, Sepfember 2020

An et al. J. Obstet. Gynaecol. Res. 2020

Prognostic significance of co-existent adenomyosis on
outcomes and tumor characteristics of endometrial cancer:
A meta-analysis

7 retrospective studies comprising
1308 EM cancer pts with adenomyosis and
3734 pts without adenomyosis

Min An, Hua Duan and Ying Zhang ©

Overall survival rate

Hazard Ratio Hazard Ratio
_Study or Subgroup __log[Hazard Ratio] SE_Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl
Aydin 2018 047 061 6.2% 1.60[0.48 6529 "
Boonlak 2019 -0.2107 0.3231 222% 0.81[0.43 153 ——
Erkiling 2018 -18326 0753 41% 016[0.04,0.70]
Herlgin 2017 -0.6931 03071 246% . 050(027, 091] —
Matsuo 2014 -0.8675 03072 246% 042(023,077) —
Musa 2012 11712 05025 9.2% .0.31[012 083 ——
Yang 2016 -0.9808 05055 91% 0.38([0.14,1.01] ——]
Total (95% CI) 100.0% 0.51[0.38, 0.69] >
Heterogeneity Chi*= 9.69, df= 6 (P=0.14); F= 38% =u 01 041 3 1%5 1uu{

Test for overall effect Z=4.42 (P =< 0.00001)

Favours [adenomyosis] Favours [non-adenomyosis)

Overall survival Adenomyosis > Citrl
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Prognostic significance of co-existent adenomyosis on
outcomes and tumor characteristics of endometrial cancer:
A meta-analysis

hin An, Hua Duan and Ying Zhang ©
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3734 pts without adenomyosis

Shapy & Saniy o n . e MY, Ransdom, G5 L

e 2 E 5 T Aaw 280 .1, 230 —_—
Baoniak 2% 5 1k il HE WTE 255 1.6, 088 —
Ebalire 308 B f0 87 30 11T 230 114,084 —

i 2 E LW 1M M aTe B0 06, 0153 -

Hestian 2817 1B 235 1T A79 P07, 928 -
Waigug 104 4B 0 63 W7 MW 80053127 —*T
Wuss 192 1no1m 12 8T 1w LA 08,047 ——

rang 00 61§ R 126% SH0 .20, 1 40 T
Tkl 5% 1) it 803 LI A je ) B

Totul wsshy EL @

Hetprmgmrady Tau= 019, Chi= 16 6, = 7 07 = 0 070, F = 30 s i =+ =

Tl ot erveenall @it £ = 308 0P = QOO

Adenomyosis > Ctrl

Adenomyosis < Ctrl



Adenomyosis may block
myometrial invasion of EM cancer

EC-A
EC WIO A - more commaone ENDOMETRIUM
- better prognosis MYOMETRIUM
“ E
L TR
55
INVASION SF BLOCK MYOMET L‘
g S INVASIO
E E ({STROMAL OVERGREWTH)
o
MALIGNANT
TRANSFORMATION Ec - AIA
ADENOMYOSIS I - UNCOMMON OCCUrence
INFLAMATORY FACTORS - DOOT Prognosis

DIRECT
INVASION

VASCULAR

SYSTEM

EC w/o A: endometrial cancer without adenomyosis
EC-A: endometrial cancer coexsiting with adenomyosis
EC-AIA: endometrial cancer arising in adenomyosis

Machida et al. Arch Gynecol Obstet. 2017,
Szubert et al. Int. J. Environ. Res. Public Health 2022
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Critieal Reviews in Oncology / Hematology

The risk of extra-ovarian malignancies among women with endometriosis: A
systematic literature review and meta-analysis

5 Gandial®, M. Larreroni , F.A Peccator| . B. Bendirsell, C. Saieva ', D Palli’, G. Magaks®,
5. Calni

Gandini et al. Critical Reviews in
Oncology / Hematology 2019

Study

Maoseson, 1983 [32]
Vienn, 1999 [34]
Waiss, 1999 [35]
Oigon, 2002 [37]
Bainton, 2005 [38]
Madin, 2007 [41]
Gammil, 2010 [44)
Michols, 2011 [45]
Morales, 2013 [47]
Chisang, 2015 [S0)
Magal, 2015 [51]
Farland, 2016 [52]

Mogensan, 2016 [53]
Saavalamen, 2018 [57]

Saraswal, 2018 [58]
Surrey, 2018 [59)
Williams, 2018 [80]
Yeh, 2018 [81)

RRA (95% CI)
1.7 [0.6-5.1)
1.04 (0.71-1.54)
1.14 {0.70-1.80)
0.96 (0.75-1.23)
0.78 (0.60-1,10)
1.08 (1.02-1.13)
0.54 (0.32-0,90)
(.93 (0.80-1.21)
0.61 {0.30-1,00)
1.44 {1.15-1.80)
1,34 (0.91-1,96)
0.96 (0.88-1.06)
1.05 (1.00=1,11)
0.99 (0.94-1,03)
1.08 (0.95-1.24)
1.4 [1.1=1.7)
0.98 {0.86-1,12)
0.59 (0.80-1.23)

SAR (l-squared=599) 1.04 (0.99-1.09)

Endometriosis = Ctrl

Endometriosis and cancer: a
systematic review and meta-analysis

Marina Kvaskoff ©'+, Yahya Mahamat-Saleh'”, Leslie V. Farland’,
Nina Shigesi®, Kathryn L. Terry®*, Holly R. Harris™,

Haorace Ran\an°‘F°, Christian M. Beckar', Sawsan As-Sanie’ ',

Krina T. Zondervan ©*'%, Andrew W. Horne'?, and

Stacey A. Missmer 0%+

Kvaskoff et al. Human Reproduction Update 2021

Author Year RR (95% ClI) Weight

Hsu 2019
Lundberg 2019
Saavalainen 2018
Saraswat 2018
Surrey 2018 —a
Williams 2018
Farland 2016
Mogensen 2016
Chuang 2015 -
Brinton 2014
Morales 2013
Nichols 201
Bertelsen 2007

1.14 (0.56, 2.34) 0.38
1.02 (0.96, 1.07) 10.94
0.99 (0.94,1.03) 11.47
1.28 (1.06, 1.54) 4.00
1.40 (1.10, 1.70) 3.21
0.98 (0.86, 1.12) 6.12
0.96 (0.88, 1.06) 8.35
1.05 (1.00, 1.11) 11.07
1.44 (1.15,1.80) 3.07
1.12(0.93, 1.35) 4.01
0.61 (0.30, 1.00) 0.53
0.99 (0.80, 1.21) 3.46
0.97 (0.85, 1.11) 6.05

Melin 2007 1.08 (1.02,1.13) 11.13
Borgfeldt 2004 1.10(0.98,1.23) 7.10
QOlson 2002 0.96 (0.75, 1.23) 2.63
Baron 2001 0.80 (0.70, 1.00) 4.26
Venn 1999 1.04 (0.71, 1.54) 1.22
Weiss 1999 — 1.14 (0.70, 1.80) 0.84

g
Moseson 1993 ——— 1.70(0.60, 5.10) 0.17
Overall (I-squared = 58.7%, p = 0.001) P 1.04 (1.00, 1.09) 100.00

T T
2

Breast cancer

Endometriosis > Ctrl



Original Research

Laparoscopically Confirmed Endometriosis
and Breast Cancer in the Nurses’ Health
Study Il

Leslie V. Farland, 5o, Rulle M. Tamimi, s, A, Heather Eltassen, s, Donna Spaegelman, s,
Susan £, Hankinson, s, Wendy Y. Chen, vn, srni, and Stacey A, Missmer, sa0

Farland et al. Obstet Gynecol 2016

A prospective cohort study

Nurses’ Health Study Il cohort (NHS 1)
5,389 women with endometriosis
(laparoscopically confirmed) vs.

109,936 women without endometriosis

Cases Per
Person-Year

Endometriosis

Multivariable-
Adjusted Model
[HR (95% ChI*

Age and Calendar Time—
Adjusted Model
[HR (95% CI)J*

Breast cancer overall

No 4,479/2,329,459
R00/215,434

Yes

Breast cancer (overall)

1.0 (referent)
0.96 (0.86-1.06)

1.0 (referent)
1.07 (0.97=-1.171

Endometriosis = Ctrl

Tumor Hormone Patients Without

Patients With  Age and Calendar TimeuAdjusted Multivariable-Adjusted
Model [HR (95% CI)]*

Model [HR (95% CnJ=*

Receptor Status Endometriosis Endometriosis
ER+/FR+ 2,333 246
ER+/PR— 309 62
ER—/PR— 528 49

1.14 (1.00-1.30) 1.00 {0.67-1.14)
2.17 (1.65-2.85) 1.90 (1.44-2 .50)
1.00 10.75-1.34) 0.90 (0.67-1.21}

Breast cancer (ER+/PR+)
Breast cancer (ER-/PR-)

Breast cancer (ER+/PR-)

Endometriosis = Ctrl
Ctrl

Endometriosis > Ctrl

Endometriosis
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The risk of extra-ovarian malignancies among women with endometriosis= A~ m)
systematic literature review and meta-analysis =

5. Gandini®, M. Larrerond . FA. Peccatorl’. B, Bendinelli, C. Saieva’, D. Palli”’, G. Masala®,
5 Calnil

Gandini et al. Critical Reviews in
Oncology / Hematology 2019

Study RR {95% CI)

Brintgn, 2005 [39] 3.09 {0.90-10.70) [ - =
Madin, 2007 [41] 1,33 (1.02-1.70) -

Braganza, 2014 [48] 1.25 (0.70-2.23) A

Seavalainen, 2018 [S7)  1.43 (1.23-1.64) [ ]

weh, 2018 [61] 1.11 (0.75-1.63) [

SRR (l-squared=0%) - 1.38 (1.17-1,63) .

man F
reproduction
update -

Endometriosis and cancer: a

systematic review and meta-analysis

Marina Kvaskefl @', Yahya Mahamat-Saleh'?, Leslie V. Farland’,

Nina Shigesi®, Kathryn L. Terry™®, Holly R. Harris™",

Horace Rnrnan"”, Christian M. Bukﬁr‘, Sawsan As-Sanie’ ',

Krina T. Zondervan G':'"“, Andrew W. Horne'?, and

Stacey A. Missmer &%

Kvaskoff et al. Human Reproduction Update 2021

Guenego 2018
Saavalainen 2018

Braganza 2014 =
Melin 2007
Brinton 2005

Overall (l-squared = 0.0%, p = 0.693)

RR (95% CI)

1.26 (0.85, 1.88)
1.43(1.23, 1.64)
1.25(0.70, 2.23)
1.33(1.02, 1.70)
3.08 (0.90, 10.70)
1.39 (1.24, 1.57)

Weight

8.84
65.48
4.04
2077
0.88
100.00

Thyroid cancer

Endometriosis > Ctrl

Endometriosis > Ctrl
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The risk of extra-ovarian malignancies among women with endometriosis= A~ m)
systematic literature review and meta-analysis =

5. Gandini®, M. Larrerond . FA. Peccatorl’. B, Bendinelli, C. Saieva’, D. Palli”’, G. Masala®,
5 Calnil

Gandini et al. Critical Reviews in
Oncology / Hematology 2019

Study RR (85% Cl}
Malin, 2007 [41] 0.71 (0.53-0.94) —

Magai, 2015 [51] 1.12 [0.74-1.69) ]
Saavalainen, 2018 [56] 0,76 [0.50-1,08) -
Saraswal, 2018 [58) 0,78 {0.45-1.30) -
Yah, 2018 [B1] 0.56 [0.31-1.01) .

SRR (l-squared=15%)  0.78 (0.60-0.95)

man F
reproduction
update -

Endometriosis and cancer: a

systematic review and meta-analysis

Marina Kvaskefl @', Yahya Mahamat-Saleh'?, Leslie V. Farland’,

Nina Shigesi®, Kathryn L. Terry™®, Holly R. Harris™",

Horace Rnrnan"”, Christian M. Bukﬁr‘, Sawsan As-Sanie’ ',

Krina T. Zondervan G':'"“, Andrew W. Horne'?, and

Stacey A. Missmer &%

Kvaskoff et al. Human Reproduction Update 2021

Author Year
Saavalainen 2018
Saraswat 2018
Melin 2007
Borgfeldt 2004

Owverall (I-squared = 0.0%, p = 0.756)

-
-
.
¢

RR (95% Cl)

0.76 (0.50, 1.09)
0.60 (0.24, 1.08)
0.71 (0.53, 0.94)
0.57 (0.37, 0.90)

0.68 (0.56, 0.82)

Weight

24.55
11.16
4541
18.87

100.00

Cervical cancer

Endometriosis < Ctrl

Endometriosis < Ctrl
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The risk of extro-ovarian malignancies among women with endometriosiss A

systematic literature review and meta-analysis

5 Gandinl®, M. Larrevoni , F.A Peccatorl’. B Bendinelli, C Saieva’, D Palli’, G. Magaka®,

5. Calni

Gandini et al. Critical Reviews in
Oncology / Hematology 2019

Endometriosis and cancer: a

systematic review and meta-analysis

Marina lh'aﬂmﬂ @'+ Yahya Mahamat-Saleh'?, Leslie V. Farland®,

Mina Shigesi®, Kathryn L. Terry™, Holly R. Harris'
Horace Rnrmn’ , Christian M. Becker®, Sawsan.l\s -Sanie'',
Krina T. Zondervan @4 Andrew W. Horne' 3 and

Stacey A. Missmer @' 4

Kvaskoff et al. Human Reproduction Update 2021

Study RA (85% CI)
Wyshak, 1989 [30] 1.35 {0.02-18.03) . " Author Year
Frisch, 1862 [31] 1.00 {0.26-3.67) - p
Holty, 1985 [33] 0.86 {0.53-1.40) —— Saavalainen 2018
Young, 2001 [36] .60 {0.48-2.48] -—— Farland 2017
Ohson, 2002 [37] D87 {0.25-1,80) Melin 2007
Briran, 2005 (39] 2,06 {1.00-4.40) Brinton 2005
Miskin, 2007 [#1] 1.23 {1.07-1.40) [ Olson 2002
Young 2001
Gammil, 2010 |“l 3.81 (2.60-5.56) it
Haolly 1995
Farland, 2017 [54] 1,84 {1.15-2.35) i

Samvalainen, 2018 [57) 103 {0.87-1,18)

SAR (l-squared=82%) / 1.30 (0.86-1.96)

Overall (I-squared =

i

51.3%, p = 0.055)

RR (95% Cl)

1.03 (0.87, 1.19)
1.64 {1.15, 2.35)
1.23 (1.07, 1.40)
2.06 (1.00, 4.40)
0.67 (0.25, 1.80)
0.62 (0.16, 2.41)
0.86 (0.53, 1.40)
1.17 (0.97, 1.41)

o
Weight

30.32
16.11
32.09
5.53
3.32
1.83
10.80
100.00

Endometriosis = Ctrl

Melanoma

Endometriosis = Ctrl



Physical comorbidity of
endometriosis




Santoro et al. AJOG 2015
GYNECOLOGY

Endometriosis and atherosclerosis: what we
already know and what we have yet to discover

Luca Santoro, MD, Phi}; Ferruccio 1'Onofrio, MDY Roberto Flore, M1;
Antonio Gasbarrini, MDy; Angelo Santoliguido, MDY

A review

Studies evaluating markers of atherosclerosis in women affected by
endometriosis

Endometriosis

Study authors,

country Population  Parameter Main results

Pretta et al,” 66 patients, ccIMT, DC, SIP - Women with endometriosis do not have
Italy 66 centers more subclinical atherosclerosis than

the general population.

Kinugasa et al,” 41 patients, FMD, ADMA, Increased plasma ADMA levels and

Japan 28 centers  SIP enhanced inflammation are associated
with inhibited function in women with
endometriosis.

Endothelial
dysfunction

Santoro et al,” 37 patients,  ccIMT, FMD, Women with endometriosis have more

Italy 31 centers  SIP, EAP subclinical atherosclerosis with respect
to controls, as documented by
endothelial function impairment and
inflammation, in absence of structural
atherosclerotic changes.

Santoro et Eﬂ,l;] 22 patients, . ccIMT, FMD, surgical treatment of endometriosis is

Subclinical

Italy 10 centers  SIF, EAP associated with a regression of
endothelial dysfunction in these .
s, atherosclerosis
Tani et al,"' 28 patients, PWV, SIP, EAP  Women with endometriosis show
Japan 21 centers significantly increased arterial stiffness

with respect to general population.
ADMA, plazma asymmetric dimethylargining, coiMT, carotid intima-media thickness; 0F, distensbility coefficient; EAP,
encothelial activation parameters; AW fow-medisted dilation; P pulss wave velocity; 51 serological inflammatory
pasameters,
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Endometriosis

|

H T peritoneal and serum v
Altered lipid metabolism TNE-c and IL-6 Insulin resistance

;
1 Oxidized LDL-C V Hyperglycemia
Oxidized LDL-C
, |
- Endothelial i“j UFY  eesssessensnsnnsnnssns st :
Atherosclerosis

Increased cardiovascular risk

AlAshqar et al. Obstet Gynecol Surv. 2019



Endometriosis

|

e —————— Svstemic Inflammation .., .
I 1 peritoneal and serum i
Altered lipid metabolism TNE-acand IL-6 Insulin rt_eslstance
+ Oxidized LDL-C Hyperglycemia
H
Oxidized LDL-C
Y :
- Endothelial injuw rernraranennra e r e annnnnan® :
Atherosclerosis

Increased cardiovascular risk

AlAshqar et al. Obstet Gynecol Surv. 2019



Epidemiology/Population

Association Between Endometriosis and
Hypercholesterolemia or Hypertension

Fan Mu, Janet Rich-Edwards, Eric B. Rimm, Donna Spiegelman, John P Forman, Stacey A. Missmer

Mu et al. Hypertension 2017

Exposure
Endometriosis
Outcome No Yes
Hypercholesterolemia
No. of cases 34626 | 3708

Person-years
Age- and calendar time-adjusted model

Multivariable adjusted

1373691 105236

100 | 1.31(1.27-1.36)
100 | 1.25¢1.21-1.30) |

Hypertension

No. of cases

Person-years

26034 2871

1582120 132355

Age- and calendar time-adjusted model

1.00 1.6 (1.11-1.20)

Multivariable adjusted

1.00 1.14(1.09-1.18)

Hypertension

Hypercholesterolemia

Type 2 DM

DRy bt i X031 G2 553550
g \dodoegy 1010700 15-DO D04 14 -6

ARTICLE

i@

A prospective study of endometriosis and risk of type 2 diabetes

Leslie V. Farland' (3 « William ). Degran® 3 « Holly B. Harrls ™3 « Debrdre K. Tobias** @ « Stacoy A, Missmaer™ 3

Farland et al. Diabetologia 2021

Endometriosis Cnses/ persen-years HE for incident type 2 dighetes (95% C1) p value”

Model [ Model 2"

Stratified by age
=50 years old

No IGULETEAT 1.0 {refierent) 1.0 (referene)
s 3533918 LOR (097, 1.21) 1 (097, 122) 059
=410} years ald
Mo 42R28T2 611 1.0 {referent) 1 Ab ireferent)
A e G B L3I0, 1.23) L (097, 1.15)
Stratified by menopansal stals
Pramenopausal
Mix RIS 0T, TIO 110 {refisrent) 1.1 (referent)
Yes 20k 13 0 093 Rl 1.07) LT (0,92, 1.23) 042

Postmencpausal
Mo 3602730315 1.0 {refierent) 1.0 (referent)
Yes GT7/128.436 LIT (102, 1.21) 10E (099, 118
Stratified by BMI
<30 kg'my’

Na 16351702054 1.0 {referenth 1.0 [referent)

s 245/168.105 1310114, 1.500 L1702, 135 ool
=30 kg'm’

No QUSR0S 048 1.0 {referenth Lib {referent)

ST0048.084

102 {0093, 1.11)

Wb (0.9, 10

Endometriosis > Ctrl (aRR=1.14)

Endometriosis > Ctrl (aRR=1.25)

Endometriosis > Ctrl (aHR=1.17)



Rleprisductive Soides
2008, Vol 501 1) 1540.1 448

Further Evidence for Hypercoagulability Mot i Ding et al. Reproductive Sciences 2018
in Women With Ovarian Endometriomas o i epent s cuny e
SSAGE

A cross-sectional study

Ding Ding, MD, PhD, Xishi Liu, MD, PhD'~, E (endometriosis) and C (control)

and Sun-Wei Guo, PhD'?

Hierarchical clustering heatmap of coagulation parameters

Red: mini. B Classification based on all coagulation parameters
" White: max.

Endometriosis presented a hypercoagulable status
compared to control



NSO \Openv Kulkarni et al. JAMA Network Open. 2022

Origimal Investigation | Obstetrics and Gynecology
Association Between Laparoscopically Confirmed Endometriosis
and Risk of Early Natural Menopause

A prospective cohort study
106,633 women in the NHS |1
6640 with endometriosis
99,993 without endometriosis

Madhayi Thombee Kulkarns, M5, PRI Ay Shafrin, Sc0; Leshe ', Farland, ScD; Kathryn L. Terry, Scl Brian W Whitcomb, Phik & Heather ERassen, 5ol
Efzabesh K. Bertone-Johnsan, Sc: Stacey A, Missmar, 50

Table 2. Multivariable-Adjusted Associations of Laparoscopically Confirmed Endometriosis With Early
Natural Menopause®

: . Hazard ratio (95% Cl)
Laparoscopically confirmed Early natural menopause
endometriosis cases/person-years Model 1 Model 2 Model 3
Without 2345/1 508 462 1 [Reference] 1 [Reference] 1 [Reference]
With 197/79290 1.51 1.46 1.28
(1.30-1.74) (1.26-1.69) (1.10-1.48)

Early natural menopause

With-endometriosis > without endometriosis
(HR=1.51)



79 B :

Type of menopause, age of

menopause and variations in the risk
of incident cardiovascular disease:
pooled analysis of individual data from
10 international studies

Age at menopause (vears)

Metural menopausea
<40 + Non-HRT users
<40 + HRT users
40-44 + Non-HRT users
40-44 + HRT users
45-49 + Non-HRT users
45.49 + HRT users
50-54 + Non-HRT users
80-54 + HRT users
»=55 + Non-HAT usars
»>=55 + HRT usars
Surgical menopause
<40 + Non-HRT users
<40 + HRT users
40-44 + Non-HRT users
40-44 + HRT users
45-48 + Non-HRT users
45-49 + HRT uUsers
50-54 + Non-HRT users
E0-54 + HRT users
>=55 + Non-HRT users
»=55 + HRT usars

CVD

I
——

Hazard ratio (HR)

HR (95% CI)

1.42 (118, 1.71)
1.41(1.21, 1.65)
1.31 (1.18, 1.46)
1.13 (1.03024)
1.08 (029, 1.16)
0.98 (091, 1.04)
Referance

0.85 (0.80, 0.90)
091 (0.83, 1,00)
0.87 (0.80, 0.93)

200 (1.78, 2.25)
1.64 (1.41, 1.91)
1,48 (1.32. 1.68)
1.2B {1.08, 1.51)
1.01 (0.91, 1.13)
1.18 (1,02, 1.40)
D.83(0.73, 0.95)
Q.78 (0.65, 0.95)
0.71 ({0.57, 0.88)
0.59 (0.44, 0.79)

Zhu et al. Human Reproduction 2020

Pooled individual-level data from 10
observational studies
203,767 postmenopausal women

Natural or surgical
menopause

l Age at menopause

I CVD risk



Original Article Mu et al. Circ Cardiovasc Qual Outcomes 2016

Endometriosis and Risk of Coronary Heart Disease A prospective cohort study
P N omna. Spicgeimtan, Sc Stscey A. Missmer, SeD 116,430 women in the Nurses’ Health Study |l

5,296 women with laparoscopically confirmed endometriosis and
109,161 women without endometriosis

Myocardial Infarction | Angina _;Earonaw Bypass/Angioplasty/Stent :Eumbirrad Coronary Heart Disease
Endometriosis Confirmed bi Laparoscopy (No/Yes)
| No  Yes No 2N\ o Yes No Yes
Mo. of CHD cases . 429 | 69 . 742 a 149 | 509 | N . 1231 207
_ Person-years 1822783 154696 182_:]&99 A" 153892 _ 1821888 _ 154555 _1318018_ 153556
Age and calendar 1.00 1.63 (1.27-2.11) 1.00 2.07 (1.73-2.47) 1.00 1.49(1.19-1.86) 1.00 1.73 (1.49-2.00)
| year adjusted : . { _ . |
| Multivariable- 1.00 | 1,52 (1.17-1.98) 1.00 1.91 (1.59-2.29) 1.00 1.35 (1.08-1.69) 1.00 1.62 (1.39-1.89)
adjusted*
Ml Endometriosis > Ctrl (aRR=1.52)
Angina Endometriosis > Ctrl (aRR=1.91)
CABG Endometriosis > Ctrl (aRR=1.35)

CHD Endometriosis > Ctrl (aRR=1.62)



| wory Li et al. J. Clin. Med. 2021

Article
Endometriosis Is Associated with an Increased Risk of
Coronary Artery Disease in Asian Women

A retrospective population-based cohort study (NHIRD)
19,454 Endometriosis (EM) vs. 77,816 without EM

Pei-Chen Li V7, Yu-Cib Yamg >, Jen-Hung Wang Y0, Shinn-Zeng Lin * and Dab-Ching Ding "5

HR (95% CI)
Endometriosis N CAD Event Person-Years IR
Crude Adjusted *
No 77,816 2392 546,412 4.38 1.00 (reference) 1.00 (reference)
Yes 19,454 853 143,169 5.96 1.36 (1.26, 1.47) ** 1.34 (1.22, 1.47) ***

N: number of patients; CAD): coronary artery disease; IR: incidence rates per 1000 person-years; HE: hazard ratio; CI: confidence interval;
' Model was adjusted for age, comorbidities, and medication listed in Tabled. *** p < 0.001.

0.10
l

——  Comparison cohort

----  Endometriosis cohort C Q D

0.08
l
m

0.06
l
O

Endometriosis > Ctrl
(aHR=1.34)

Cumulative incidence of CAD
0.02
|

Log-rank test p-value=0.001

0.00
|

| | | | T 1 |
0 2 4 6 8 10 12

Follow up Time (years)
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® Wei et al. Front. Med. 2021
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Endometriosis and New-Onset _ _
Coronary Artery Disease in Taiwan: A | A retrospective population-based cohort study (NHIRD)

Nationwide Population-Based Study | 13 988 Endometriosis (EM) vs. 13,988 without EM

Chun-Hu! W' Femin Ghang ™, ¥u Hsun Wan’, Fao-Min Hung* % and
diervng Chang-Chorg Wit =25

Mo. of CAD Observed Incidence Crude HR 95% C.IL. p-valua Adjusted 95% C.L p-valua
Person-Years  Density (Per HRT
1,000
Person-Years)
Endometricsis
Mo 155 122,678 1.3 1 1

as 188 108,346 1.8 1.46 138-1.50 =(.0M 1.52 1.23-1.87 =000

- CAD

; L

R Endometriosis > Citrl
- (aHR=1.52)

2

5
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f;';;’IUT;{'EJlj_;";f,:f;?ﬂ;}’;;ﬂ;';r;’;ﬁ'ﬂen A retrospective population-based cohort study (NHIRD)
WIEh. endomBEEions 17,543 Endometriosis (EM) vs. 70,172 without EM

Hsin-Ju Chiang ™", Kuo-Chung Lan *, Yao-Hsu Yang “",
John Y. Chiang ™', Fu-Tsal Kung *, Fu-Jen Huang “, Yu-Ju Lin %,
Yu-Ting Su *, Pei-Hsun Sung *™*

MACCE: major adverse cardiovascular and cerebrovascular events

MACCE Major CVD CVik

aHR  95% <) P-valu= aHR  95% CI P-value aHR %% Ci Fovalue

EM

No 1.00 1.00 1.00

Yes 147 1.05-1.2% 0.0052 1.9 1.01-140 00385 1.6 1.02-1.31 0.0285
Age (year)

18-34 1.00 1.00 1.00

35-50 1¥W  294-391 <0.0007 306 Z.45-3.82 <0000 374 142-449 <0.0001
Level of urbanization

1 (rural) 1.00 1.00 1.00

2 103 0.85-1.2¢ 0.7533 098 ©.72-1.33 08773 112 0.88-1.43 0.J6M

3 086 0.73-1.02 _0.0858 083 OC.64=-1.08 0.1614 09 0.73=1.13 0.3%01

4 {urban} 0.84 0.70-1.00  0.0463 0.9 0.68-1.17 0.3977 081 0.66-1.04 0.1015
Level of Income

1 (lowest) 1.00 1.00 1.00

1 2.8} 0.711-0.%7 0.0197 0.4 0.64—=1.04 0.0928 0.8 D.467-1.00 0.0445

3 0.9 0.87-1.12 0.8288 095 078115  0.5963 0.9 D.85-1.146 05078

4 (highest) 0.74 046308 <0.0001 059 Q46DT6 <0D00H Q7% D65-095 0.0135
Comorbidity

Hypertension 370 35— <0000 480 408545 <0000 320 2.482-3.43 <0000

Diabetes mellitus 1.42 1.25-1.60 <0000} 1.58 1.3%1.9%9 <0.0001 1.32 1.13-1.55 0.0004

Dyslipidemia 1.0 0.90-1.13 09261 0.9% 0.81-1.14 0.6439 1.03 0.90-1.19 0.6443

Gout 1.12 0.93-1.33 0. 2458 1.35 1.04=1.76 0.0251 1.0 0.79-1.3C 0.9%05%

Amenorrhea 0.99 0.59—1.10 03851 0.84 0.72-1.02 0.07%1 1.06 0.93—1.21 0.3742

T &

MACCE Endometriosis > Ctrl (aHR=1.17)
CVD Endometriosis > Ctrl (aHR=1.19)
CVA Endometriosis > Ctrl (aHR=1.16)
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Risk of cardiovascular outcomes among women
with endometriosis in the United Kingdom: a

B OG An International journal of
Ohbstetrics and Gynascolagy
"

retrospective matched cohort study

K Dioth,”

I'wang,” D Zemedikun,” GN Thiemas,® K Mirantharakeman, 550 0 Addarlay™*

Original Article
Epldembaloagy

CVD, Cardiovascular disease; IHD, ischemic heart disease

Okoth et al. BJOG 2021

A retrospective population-based cohort study (UK)
56,090 Endometriosis (EM) vs. 223,669 without EM

Composite CVD Cerebrovascular disease
Endometriosis Unexposed Endometriosis Unexposed Endometriosis Unexposed
Population 55 832 222 556 55999 223 237 55 830 223 050
Events, n (%) 574 (1.03) 1676 (0.75) 278 ({0.5) 753 (0.33) 294 (0.53) 881 (0.39)
Person-years 357 959.5 T 233 555 360 270.9 1241 282 260 0763 1 240 657
Crude incidence rate/ 1.60 1.36 B 0.61 0.82 0.71

1000 person-years
Age at outcome
{years), median (IQR}
Crude HR (95% CI}
P value
Adjusted HR (95% Cl)
P value

42.6 (37.5-46.8)

1.16 (1.06-1.28)
0.002
1.24.(1.14-1.37)
<0.001

43.4 (39.1-47.1)

43.2 (39.4-47.1)

1.26 (1.09-1.44)
0.001

1.40 (1.22-1.61)
<0.001

43.5 (40.0-46.8)

41.3 (36.3-46.6)

1.13 (0.99-1.29
0.067
1.19 (1.04-1.36)
0.010

43.0 (38.3-47.0)

A

‘Av

CVD

IHD

CVA

Endometriosis > Ctrl (aHR=1.24)
Endometriosis > Ctrl (aHR=1.40)
Endometriosis > Ctrl (aHR=1.19)
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Epidemiology

Risk of cardiovascular outcomes among women
with endometriosis in the United Kingdom: a
retrospective matched cohort study

Jwang,” D Zemedikun,” GN Themas,* K Mirantharakeman, 250 j0 Addarlay™

A retrospective population-based cohort study (UK)
56,090 Endometriosis (EM) vs. 223,669 without EM

K Odkath,”

Ohooema Sy Couniny adpusted HR (05% CI)
Compeede CVD
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Mortality of midlife women with
surgically verified endometriosis—a
cohort study including 2.5 million
person-years of observation

L. Saavalainen', A, But?, &, Tiitinen', P Hirkki’, M. Gissler!,
J. Haskka®™  and Q. Heikinheima'*

Saavalainen et al. Human Reproduction 2019

A nationwide retrospective cohort study (Finland)
Median follow-up of 17 years

49,956 women with surgically verified diagnosis of endometriosis vs.
98,824 age- and municipality-matched women without endometriosis

MRR, mortality rate ratios

MO I'ta| Ity MRR  95% ClI

Any cause L 0.73 0.69-0.77

Cancer u 0.88 0.81-0.96

Dementia / Alzheimer L] 1.39 0.95-2.03

Circulatory system = 0.57 0.50-0.65

Respiratory system = 042 0.29-0.63

Digestive system . 059  0.39-0.90

Alcohol-related = 0.42 0.33-0.53

Accidents and violence L 0.80 0.68-0.94

Suicide - 1.00 0.79-1.26

o 05 1 s 2
MRR (95% CI)

Any cause Endometriosis < Ctrl (aHR=0.73)
Cancer Endometriosis < Ctrl (aHR=0.88)

CVD

Endometriosis < Ctrl (aHR=0.57)



Physical comorbidity of
endometriosis

Immune disorders




The pathophysiology of
endometriosis with immunity

Zhang et al. Autoimmunity Reviews 2018

(B) Immunosuppression in endometriosis

Teells § (C :_""'-
4 \
' 4 ATGF-B

. Altered Immune surveillance
 Heightened humoralimmune
response (autoantibodies)

. Inflammatorytlssuedamage

i = 1 F— B cells \
" [ |C.AM '| —
¥
. L4 mcp.'| = Immune escape 16, IL-6
Bcl2-antiapoptosis t & Im.-asinn IF
IL-& THF-a, - "
‘s » ke Anglogenesis VEGF J i IL-6, TNF-a
IL-17A BIOE VEGF § IL-10
:l 4 growth
»
3 "I' .
Menstruhion shedding Endometriotic lesions
N | 2

Similar immune alternation between
endometriosis and autoimmunity
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Autoimmunity Reviews m
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Endometriesis and autoimmunity: Can autoantibodies be used as a =

non-invasive early diagnostic tool?

Hila Gresnbaum ', Bai-El Lugassy Galper ', Dean H. Decter, Vered H. Eisenberg

Marker Clinical relevance References
Anti-nlpha2-HS - Significantly higher in endometriosis [o9-11]
. R patients
Anti-endometrial Abs (AEA) - Low sensitivity and Lack of specificite
Antl-5LP2, anti- May be wseful in early disease stages [1o1-2]
TMODI, anti-
™M3
Anti-alpha-enolase - Specificity and sensitivity comparable to [109]
CAL25
Elevated from stages | to 111
Antl-FDIK1L Better sensitivity and specificity [111]
compared to CA125
Does ol incrense in lnter stages of disense
Anti-survivin Levels are not significantly elevated in [123]

endometriasis
Anti-FEP - Anfi-PEPF was not found in serum or [125]
peritonen] samples
PEP levels were increased dustng
secretory phise of nuderate to severe

disense
Agnti-laminin-1 Levels are associated with illfvrlilil_'\.' e tes [130 1]
endometriosis
Anti-thyroid Levels are associnted with endometriosis [141]
peroxidase and polyeystic ovarian syndsome
Antl-10MP1 amd - May be a candidate marker for ovarian [14a]
cyclin B endometrioms
High sensitivity and reasonable
specificity
Anti-carbonic - Inereased 126G levels in endometriosis [148-50]
anhydrose - Posgsibly just the CA-Il isozyme
Orgidative stress Anti-malopdialdehyde-modified LDL, [155]
markers oxldized LDLand lipid peroxide modified
gablir seruiy albuinin are elevated in
andamerriosis
ﬁmj-mrml - Elsented sern levels in endometriosis [156-4,161]
< 1M may be elevated during all sages of
disease

- Elewnted, but stntistically insignificant,
levels n endonserriosis
ANA Starlstically elevated b endomenriosis [80,160,162]
May be o secondary immunological effect
af pelvic endometriosis
Anti-Syntaxin 5 Statistically elevated in endometriosis [164]
- May effer superior specificity o CA12Z5

Greenbaum et al. Autoimmunity Reviews 2021

A review

Endometriosis related
autoantibodies

Anti-thyroid peroxidase
Anti-cardiolipin
ANA

Anti-SLP2, anti- TMODS3,
anti-TPM3, and anti-PDIK1L
are useful for early diagnosis



Autoantibodies may lead to
Infertility

Zhang et al. Autoimmunity Reviews 2018

(C) Infertility

Anti-endometrial Abs (AEA)
Anti-laminin-1 Ab

Endometrial receptivity

A
PR \
[ Cytokines |\
| + | uNK t
LT v |Autnantihndiesl ani-laminin-1 antibody $
«J || s [] |
% $ y e / Embryo quality }
; 3¢ ‘oo @/ : cytotoxicity +
PDGF ! a1 il
Q. i

i
I L 4=t
3 cells » & vEGFd
. . & Oxicative stress

IL-1f, IL-6,

TMF-a,
VEGF{ IL-10 % |L-5-11;F-u t
oocyte quality Sperm mobility +
apoptosis
m\
LA >

Autoantibodies may impair oocyte/embryo quality,
sperm motility and EM receptivity



ORIGINAL ARTICLE

Co-occurrence of immune-mediated conditions and
endometriosis among adolescents and adult women

Amy L Shafrir™*
Leslie V. Farland® | Allison F. Vitonis®® | Holly R Harris™ | Marc R. Laufer™*7 |
Daniel W. Cramer® | Kathrym L. T4.'.=rr',|"'3'u | Stacey A. Missmer’-11:12

ey WILEY

| Marissa C. Palmer™®* | Jessica Fourquet™® | Amy D. DivVasta®" |

Shafrir et al. Am J Reprod Immunol. 2021

A cross-sectional analysis in the
Women's Health Study

551 pts with endometriosis (surgical Dx)
652 controls without endometriosis

Risk factors for surgically diagnosed endometriosis

Physician diagnosis of immune dysfunction

diseases Cases N
Autolmmune and inflammateary™*

Mo 524

Yes 23
Endocrine®”

Ma 229

Yes 22
Chronic pain and fatigue states™®

Mo 593

Wi 1é
Allergies

Mo 326

Yes 225
Asthma

Mo I

Yes 152
Eczema

Mo 497

Yes 54
Mansnucleosis

Mo 473

Yes

Autoimmune is arisk factor for endometriosis

Controls N

&30
22

606

4

480
172

537
115

245
&7

591

CA

Age-adjusted OR (95% CI)

1.00 [Ref)
21091-3.22)

1.00 [Ref)
0.76 [0.44-1.32)

1.00 [Ref)
5.32 [1.94-14.6)

1.00 [Ret)
2.09 [L.61-271)

1.00 [Ref)
1.79 [1.34-2.40]

1.00 [Ref)
0.67 [0.47-1.00)

1.00 [Ref)
2,281,55-3.35)

Multivariable-

adjusted’ OR (95% CI}

1.00 {Ref)
1.87|0.92-3.800

1.00 {Ref)
0.85(0.46-1.58)

1.00{Ref)
.81 11.89-17.9)

1.00 (Ret)
1.7611.32-2.346)

1.00 {Ref)
1.35{0.97-1.88)

1.00{Ref)
0.468 |0.44-1.04)

1.00 {Ref)
1.7511.14-2.68)
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E‘L}iﬁ Bianco et al. Human Immunology 2012

The possible role of genetic variants in autoimmune-related genes in the A revieW
development of endometriosis

Bianca Bianco”, Gustavo M, André, Fabia L Vilarine, Carla Peluso, Fernanda Abani Mafra,
Dense M. Chnstofoling, Caio P Barbosa

differentiation

.. TRAFs gene: B cell differentiation

'\’» BLYS gene: B cell differentiation

Shared genes of endometriosis and autoimmunity



Identification of Shared Molecular
Signatures Indicate the Susceptibility
of Endometriosis to Multiple
Sclerosis

Amit Katiyar, Sujata Sharma, Tef B Singh and Punit Kaur®

Katiyar et al. Front. Genet. 2018

Gene Expression Omnibus (GEO) database
GEO2R web tool

EMS: endometriosis; MS: multiple sclerosis; DEG: differentially expressed genes

Hub genes
EMS vs. Control (711)  MS vs. Control (1516)

S

129 shared DEGS between EMS and VS



Identification of Shared Molecular
Signatures Indicate the Susceptibility
of Endometriosis to Multiple
Sclerosis

Amit Katiyar, Sujata Sharma, Tej B Singh and Punit Kaur®

Katiyar et al. Front. Genet. 2018

Gene Expression Omnibus (GEO) database
GEOZ2R web tool

EMS: endometriosis; MS: multiple sclerosis

KEGG -ID Dysregulated pathways Classification *KEGG *Go SPPI &Hits
Genes Edges

hsal4012 ErbB signaling pattawvay Signal transduction 2 16 2 0 20
hsa04020 Calcium signaling pathway Signal transductian 4 16 0 0 20
hsald514 Cell adhesion molecules Signaling moleclles and interaction ) 13 0 0 20
hsal4670 Leukocyta transendathelial migration Immune System 0 12 0 4] 7
hsab4512 ECM-receptor intaraction Signaling metecules and interaction a 17 a a 7
hsald310 Wit signaling pathway Sigmal transduction 1 0 Q 13 14
hsa04110 Cell cycle Cell grawth and death 0 0 i 5] 7
hsald114 Oocyte meiosis Cell growth and death 0] 0] 1 4 4
hsal4666 Fc gamma R-meadiated phagocytosis Immune system 0] 0 a 3 3
hsa04062 Chemokine signaling pathrway Immune systam 0] 2 1 0] 3
hsaD4060 Signaling malecules and interaction 0 3 0 0 3
hs:a04080 Signaling molecules and interaction 0 3 0 0 3
hsa(4350 Signal transduction 0 2 Y 0 2
hsa04115 Cell growth and death o] o] 1 0 1

Shared dysregulated pathways of EMS and MS



The association between Shigesi et al. Human Reproduction Update 2019

endometriosis and autoimmune
diseases: a systematic review and

meta-analysis 26 studies
Hina Shigesi ' %, Marina Kvaskoff**, Shona Kirtley®, Qian Feng',

i Fang . Jlan . Koighe Sescey A Mismerd? Low or very low quality of evidence
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*SLE, RA, Sjogren’s syndrome
sAutoimmune thyroid disorder

«Celiac disease, multiple sclerosis (MS)
sInflammatory bowel disease (IBD)

Endometriosis > Ctrl



scientific reports

OFEN - Association between endometriosis

and risk of systemic lupus

Fan et al. Scientific Reports 2021

W) o b i

A population-based retrospective cohort study
Taiwan’s NHIRD

erythematosus Endometriosis (n=16,758) and
oAt g Yot s ', Wl ey o5 Non-endometriosis (n=16,758)

Endometriosis
No 18 126,860 0.1 1 1
Yes 39 113,985 0.3 2.36 1.35-4.13 2.37 1.35-4.14

0.020

0.0157

0.010+

Cumulative probability of SLE

—PEndometriosis [
-£"*Non-Endometriosis C
Log-rank test, p = 0.002

Time (years)

SLE

Endometriosis > Ctrl
(aHR=2.37)



Lin et al. Archives of Gynecology and Obstetrics 2020

GENERAL GYNECOLOGY

A population-based retrospective cohort study
Taiwan’s NHIRD

Endometriosis (n=17,779) and
Non-endometriosis (n=17,779)

Risk of systemic lupus erythematosus in patients with endometriosis:
A nationwide population-based cohort study

¥a-Hui Lin" - Yu-Cih Yang® - Shih-Fen Chen® - Chung-¥ Hsu® - Yu-Chih Shen'* 0

Variable Fatients with endometriosis Patients without endometriosis Crude” HR (95% CI) Adjusted” HR (95% CI)
SLE Person years IR* SLE Person years IR*
Total 124 144,277 0.85 83 143,678 0.57 148 (1.12-1.96)%* 1.86 (1.36-2.53)***

o6

SLE

o

Case Cohort

Endometriosis > Ctrl
(aHR=1.86)

0008

Cumulative incidence of systemic lupus erythematosus

] 1 2 a 4 ] ] 7 ] ] w " 12 n "
Duration of follow up




RHEUMATOLOGY e LT Xue et al. Rheumatology 2021

Original article

Increased risk of rheumatoid arthritis among A population-based retrospective cohort study
patients with endometriosis: a nationwide . ’

population-based cohort study Taiwan’s N_H I RD

Yu-Hao Xue'*, Liang-Tian You', Hsin-Fu 'ﬁng‘.::u-Wen Chen', Zi-Yun Sheng’, En d om et rNosis (n: 14,463) and

Yi-Dong Xie', Yu-Hsun Wang®, Jeng-Yuan Chicu™ and . .

James Cheng-Chung Waitt2 | Non-endometriosis (n=14,463)

No. of Person-years Incidence density Crude 95% CI Adjusted 95% CI

RA (per 1000 person-years) HR HR®

Endometriosis

Mo 62 118863 0.5 1 1
Yes 85 105 888 0.9 1.75 1.27,2.41 1.75 1.27, 2.41
—— y 4

L
RA

0.037

=TEndometriosis E
-f"Non-Endometriosis (C

s i s Endometriosis > Ctrl
(aHR=1.75)

0.01

Cumulative probability of Rheumatoid arthritis

0.00

Time (years)




JOURMAL OF WOMENS HEALTH

Wiz 00, Nurmdar 00, 2020
Mary Ann Labart. Inc

D 10 108 Bjwt 2020, 6431

Risk of Rheumatoid Arthritis in Patients with Endometriosis:
A Nationwide Population-Based Cohort Study

Shih-Fen Chen, PAD Yu-Cih Yarg, M5” Chung-¥ Hsu, MD, PrD? and Yu-Chih Shen, M0, PRD*

Chen et al. JOURNAL OF WOMEN'S HEALTH 2021

A population-based retrospective cohort study
Taiwan’s NHIRD

Endometriosis (n=17,913) and
Non-endometriosis (n=17,913)

Patients with endometriosis Patients without endometriosis P-value
Crude® Adjusted” for

Variable  RA  Person vears IR" RA  Person vears IR HR (95%CI) HR (959%CI)  interaction
Total 52 145,775 356 19 145,058 1304 2,73 (1.61-4.63)* 3.71 (2.91-5.73)*
Age 0.77

<40 17 80.909 2.10 7 80.309 0.87 2.40 (0.99-5.78) 2.75 (0.84-4.73)

=40 35 64.8606 539 12 64,749 1.85  2.95 (1.53-5.69)* 2.07 (1.69-5.97)*
CCI score 0.68

0 47 139,704 3.36 18 139,075 1.29  2.60 (1.51-4.47)% 2.71 (1.47-4.53)*

21 5 6071 8.23 | 5,983 1.67 5.31(0.61-45.7) 6.70 (0.83-37.2)

RA

Endometriosis > Ctrl
(aHR=3.71)
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® Chao et al. Front. Immunol. 2022

-1
Association Between Endometriosis A popu!atlon-based retrospective cohort study
and Subsequent Risk of Sjégren’s Taiwan’s NHIRD
gvndaogel:l A Nsa;i'l?ﬂnwide Population- Endometriosis (n=14,733) and
@sed Loharl Sludy Non-endometriosis (n=58,932)

Yung-Hsiang Chao ', Chin-Hswr Lo ™, Yue-dn Fan”, Fu-Shun Yon®, deng-Yian Chige®
and James Cheng-Ghimg W ="

Variable Sjogren's syndrome Crude HR (95%Cl) Adjusted HRYt (95%:Cl)

Event PY IR

Endometriosis
Mo GG 427775 1.593 1 1
Yes 107253 1.47 (1.28-1.68" 1.45 (1.27-1.65)

ond
|
== Endometiis o E I
= COmparison group ¥
u Log-rank p=-0.0001 g=b
= 003 -

Sjogren’s syndrome

wy Tl

Endometriosis > Ctrl
(aHR=1.45)

Cumulative incidence of Sjogren’s

o 1 2 3 4 5 L] T L] L] 10 " 12
Folbow tume {year)



High rates of autoimmune and endocrine disorders,
fibromyalgia, chronic fatigue syndrome and atopic diseases
among women with endometriosis: a survey analysis

Sinaii et al. Human Reproduction 2002

A cross-sectional study

N.Sinaii', S.D.Cleary®, M.L.Ballweg®, L.K.Nieman' and P.Stratton’ 3,680 Su rg | Cal |y d | ag n Osed en d om et” 0S | S
100 -
B Allergies @ Asthma [J Eczema +
90 d .
804 . $
4 L]
- ?U' . |
k. ¥ '
=]
2 60-
€
o 04
g
£ 40+
g
3 30+
204
104
() .
General U.S.A Endometriosis Endometriosis Endometriosis Endometriosis and
female only and autoimmune and endocrine  fibromyalgia or
population, 1995 inflammatory diseases chronic fatigue
diseases syndrome
A

Allergies

Asthma Endometriosis > Ctrl
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Bungum et al. European Journal of Obstetrics
& Gynecology and Reproductive Biology 2014

Rt by

Endometriosis and type 1 allergies/immediate type hypersensitivity: a @u..m,.
systematic review

A review (5 studies)

Helle Folge Bungum *, Christlan Vestergaard ", Ulla Breth Knudsen '

Study Year Study n Outcnme Evidence Results NOS  Risk of allergic
population MCasures lewvel score  manifestations
Lamb et al 1986 Case-control study, Cases 86 Diagnose of asthma, eczema or mn Significantly higher frequency of 1 Increased risk
[9] (=43} women with hay fever. eczema, hay fever, and food of allergic
endometnosis Family/self history of food sensitivities among cases, All disease,
[The U5 Endometriosis sensitivities. conditions occurred significantly
Assodiation) and with more frequent among family
family members with members of cases, except for
endometriosis. asthma.
Controls:{n =43} female
friends
Michols et al. 1987 Case-control study, Cases 176 Symptoms of 1 Overall relative risk {RR) of 1.95 for 1 Increased risk
1987 [11] [n=88) women food sensitivities, eczema, asthma, allergic manifestations for cases of allergic
endometriosis. hay fever. compared to controls. disease,
Controls (=88] female
friencs.
Sinaii et al, 2002 Cross-sectional survey. All - 3680 _Rares on allecgies, asthima and i Asthma and allergy rates were NA  Increased risk
[12] women were members of eczema compared to the general significantly higher among women of allergic
the United States [(US) female populatien of USAC with endometriosis than the US disease,
Endometrinosis Associarion, female population.
Ferrero et al. 2005 Cases (n=467) B79  Asthma prevalence and severity. 111 Asthma prevalence and severity G Mo increased
[21] Women with surgically and similar in cases and contrals. risk of asthma.

histologycally confirmed
endometriosis. Controls
[m=412} in surgery for
benign gynaccological

disorders.
Matalliotakis 2012 Cascs (n=501] with 639 Allergy on medications, 1 Significantly higher prevalence of 5 Increased risk
et al. [10] surgically complaints of sinus or perennial allergies on medications, allergic of allergic
confirmed endometriosis. allergic rhinitis, asthma, family rhinitis, asthma and a positive disease.
Comtrols (n =188} with tubal history of allergic disease, and family histery of allergies among
or male factor infertility, bur carrelation with stages of CARES,
without endometriosis, endometriosis, Mo significant difference detected

between allergic disease and stages
of endometriosis.

Endometriosis Allergic disease
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ORIGINAL ARTICLE

Co-occurrence of immune-mediated conditions and
endometriosis among adolescents and adult women

Army L Shafrir™® © | Marissa C. Palmar®™®* | Jessica Fourquet™ | Amy D. Divasta®®7 |
Leslie V. Farland® | Allison F. Vitonis™ | Helly R Harris™ | Marc R, Laufer®™®" |
Daniel W. Cramer® | Kathrym L. T4.'.=rr',|"'3'u | Stacey A. Missmer’-11:12

A cross-sectional analysis in the
Women's Health Study

551 pts with endometriosis (surgical Dx)
652 controls without endometriosis

Shafrir et al. Am J Reprod Immunol. 2021

Risk factors for surgically diagnosed endometriosis

Physician diagnosis of immune dysfunction
diseases Cases N Controls N

Autaimmiene and nflammatory”

No 524 &30

R 23 22
Endocrine™”

Mo 329 606

‘fes 22 4
Chronic pain and '-I'Iigl.lif -\.1.r[r_"-" 5

Mo <k 445

Yeu 1aé 7
Allergies \ .

Mo 326 480

Yes 225 172
Asthma

HNo 39e 537

‘I"EA 152 115
Eczema

Mo 497 3465

‘Yes 54 &7
Maponucleosis

Mo 473 591

Allergies and asthma are risk factors for endometriosis

Age-adjusted OR (95% CI)

1.00 (Ref)
17z 0.91-3.22)

1.00 [Ref)
0.74 [0.44-1.32)

1.00 [Ref)
5.32 [1.94-14,6)

1.00 [Ref)
2,09 (1.61-2.71)

1.00 [Ref)
1.79 (1.34-2.40)

1.00 [Ref)
0.67 [0.47-1.00)

1.00 [Ref)
2,281,55-3.35)

Multivariable-

adjusted’ OR (95% CI}

1.00 {Ref)
1.87{0.92-3.80)

1.00 {Ref)
0.85(0.46-1.58)

1.00{Ref)
281 11.89-17.9)

1.00 (Ret}
1.76(1.32-2.34)

1.00 (Ref)
1.35(0.97-1.88)

1.00{Ref)
0.468 |0.44-1.04)

1.00 {Ref)
1.7511.14-2.68)
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Asthma is associated with endometriosiz: A retrospective population-based

cohort study e

A population-based retrospective cohort study
Taiwan’s NHIRD
Asthma (n=7,337) and Non-asthma (n=29,348)

wi-Hao Peng ™", Shan-¥u Sa™", Wei-Chih Liaa'’, Chien-wWen Huang ', Chung ¥, Hsa',
Hsuam-Ju Chen™™, Trong-Neng Wu'', Wen-Chao Ho™ . Chin-Ching Wa™

Characteristics Event no  Person- IR HR (95% CI)

years
Univariate Multivariate®
Asthma
No 026 321083 2.88  1.00 1.00
Yes 371 30141 4.63 1.61 1.50

(1.42-1.81)***  (1.33-1.70)***

— Mon-asthma group

4 - Asthma QFUUF' E n d O m et r I O S I S

Asthma > Ctrl
(aHR=1.50)

Cumulative incidence of endometriosis

000 001 002 003 004 005 006
1

~ ¢ Log-rank test, p-value < 0.001
| | | | | | | |

0 2 4 6 8 10 12 14

Follow-up time (years)




Genetic overlap analysis of
endometriosis and asthma identifies

shared loci implicating sex hormones Genome-wide association study (GWAS) data
and thyroid signalling pathways Endometriosis vs. asthma

Adewuyi et al. Human Reproduction 2022

E.O. Adewuyi © "=, D. Mehta', International Endogene
Consortium (IEC), 23andMe Research Team™, and D.R. Myholy @ '=

Genome-wide significant genes associated Summary of pathways associated
with endometriosis and asthma with endometriosis and asthma

Chr Srart position Seop position Gene Pians endometriosis P &SI FCP Pathiags Term 10 Adpnsted  Genes
IEC endometriosis and UKB asthima GWAS i
15 ETA56H100 &T4R753] SMADY BB 0" 198 = 10 "™ HB0x 10 GO0 | AR WA GATAR, GATAA, FGFIO ALY MOOAY, HOXAT 1. CHL MGET), AGDH,
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] AEIETIAT 4E37M5E Fi 1e9 - 107t 230« 1071 [ T
15 7356100 b'-""lﬂ'-'E-SI_ 193« 10" 308«10" [E5 R
i 1443798 11470468 WY Ll w 10" 1adw 0! P30 it
¥

FEoaRGES I 1 27EG - 122w 1"

.35

4,55 = 107

Shared genes and pathways between
endometriosis and asthma



The possible interaction between
hypersensitivity reaction and endometriosis

Bungum et al. European Journal of Obstetrics & Gynecology and Reproductive Biology 2014
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Shared factor of histamine releasing factor (HRF) between
endometriosis and Th2 response



Physical comorbidity of
endometriosis
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Gut dysbiosis Is associated with
endometriosis and its symptoms

HYPOTHETICAL MODEL

Chronic Pain

Gut-brain axis

Salliss et al. Human
Reproduction Update 2022




Common pathophysiology between
irritable bowel syndrome (IBS) and
endometriosis

~_
.
\-\.\.
I Intestinal permeability
Dysbiosis 1 ‘ LeakyGut. | \
/ \ l".
~

7

ENDOMETRIOSIS

Vigano et al. Digestive and Liver Disease 2018
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European Journal of Obstetrics & Gynecology and
Reproductive Biology

journal hemepage: www,slsavier.com/lecata’ajogrb

Saidi et al. European Journal of Obstetrics &
Gynecology and Reproductive Biology 2020

Review article 4 StUd|eS
A systematic review and meta-analysis of the associations between )
endometriosis and irritable bowel syndrome =
Khadija Saidi’, Shantanu Sharma”, Bodil Ohlsson™”
Irritable bowel syndrome
Odds Ratio Odds Ratio

Study or Subgroup _ log[Odds Ratio] SE_Weight IV, Random, 95% CI_Year IV, Random, 95% CI
Seaman et al. 0.9555 0.0678 31.8% 2.60 [2.28,2.97) 2008 b
Wu et al. 0.5822 0.0738 31.4% 1.78[1.55,2.07] 2015 had
Eketal 0.9477 04798 6.5% 258101, 661] 2018
Surrey et al. 1.0647 0.0858 304% 2.90[2.45 3.43] 2018 ol
Total (95% Cl) 100.0% 2.39]1.83, 3.11] L 2

ity 2= *Chir= = B= b t + {
Heterogeneity: Tau®*= 0.05; Chi*= 21.87, df= 3 (P < 0.0001), F= 86% 0.01 01 1 10 100

Test for overall effect Z=6.45 (P = 0.00001)

Endometriosis > Ctrl
(OR=2.39)

Irritable bowel syndrome



REVIEW

Chiaffarino et al. Archives of Gynecology

Endometriosis and irritable bowel syndrome: a systematic review and Obstetrics 2021

and meta-analysis

4 studies
Francesca Chiaffarino’ - Sonia Cipriani' - Elena Ricci' - Paola Agnese Mauri? - Giovanna Esposito® -
Marta Barretta® - Paola Vercellini' - Fabio Parazzini'*
Irritable bowel syndrome
Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% Cl Year I, Random, 95% Cl
1.7.1 Crude OR
Searmnan 2008 09555 00626 494% 2.60([2.30,2.94] 2008 |
Issa 2012 41089 1.4661 2.9% 60.88[3.44 1077.50] 2012 *
Subtotal (95% Cl) 52.3% 8.95 [0.44, 183.00] ,_.-*-
Heterogeneity: Tau*= 3.90, Chi*= 462, df=1 (P=0.03), F=78%
Testfor overall effect Z=1.42 (F=0.15)
1.7.2 Adjusted OR
Schomacker 2018 1.4231 03078 29.3% 41512.27,7.59] 2018 ——
Ek 2018 0.9478 04785 183% 258(1.01,6.59] 2018 ——
Subtotal (95% CI) 47.7% 3.61[2.17, 6.00] -
Heterogeneity. Tau®= 0.00; Chi*=0.70,df=1 (P=0.40); F=0%
Test for overall effect: Z= 4.96 (P < 0.00001)
Total (95% CI) 100.0% 3.26 [1.97, 5.39] e
Heterogeneity Tau®= 0.13,Ch*=6.78, df= 3 (P = 0.08); F= 56% =D 0 I]=1| 1 1:i:l muu’
Test for overall effect Z= 462(P < 0.00001) ' Favours with endom.| Favours without endom.

Test for subaroup differences: Chi*= 034, df=1(P=0.56), F= 0%

Endometriosis > Ctrl
(OR=3.26)

Irritable bowel syndrome



Association Between Bowel
Obstruction or Intussusception
and Endometriosis

Sarah Aldhaheri, MD, MSc; " Eva Suarthana, MD, PhD;" Perrine Capmas, MD, PhD; """
Ahmed Badeghiesh, MD, MPH; ' Yaron Gil, MD;' Togas Tulandi, MD, MHCM'

Aldhaheri et al. J Obstet Gynaecol Can 2021

A population-based study
18,427,520 women
96,539 women with bowel obstruction

Adhesive bowel abstruction; Mon-adhesive bowel obstruction All bowel obstruction;
n=232830 n=6370% n =96 539
No bowel
occlusion, no. (%), Cruede OR {85% CI); Crude OR {95% CI}, Crude OR [(95% CI);
Pelvic endometriosis n= 18327 156 Mo, (%) a0R™ (95% CI) Mo, (%) a0R™ (95% CI) No. (%) a0R™ (95% CI)
Palvic endometriosis present 132076 (0.72) 510 (1.55) 22(20-24) 909 {41 43) 20(1.9-2.1),2 1419 (1.47) 2.1{20-2.2);
32 (26-3.9) 4(2.0-2.8) 26(2.3-3.0)
Lacation
Ovarian 48 473 (0.26) 149 {0.45) d7F(1.5-2.0); 202 (0.32) 1.2 (1.0-1.4); 351 (0.36) 1.4(1.2-1.5);
2 319:5-3.5) "1.1{0.7-18) 1.4(1.1-1.9)
Tubal 9304 (0.05) 32 (0.10) 1811.4-27), 38 (0.06) 1.2 (0.9-1.6); 70 {0.07) 1.4(1.1-1.8);
2E(1.1-6.3) 0.2(0.3-2.3) 1.4(D.7-2.7)
Intestine 5157 (0.03) 125 (0.38) 13.6 (11.4-16.2); 390 (0.61) 22.0(19.7-24.3); 515 (0.53) 19.1 (17.4-20.9);
12.7 (7.9-20.3) 15.2(11.4-20.2) 146 (11.4—-18.8)
Pelvic peritoneum and 48151 (0.28) 145 (0.44) 1.7 (1.4-2.0% 212 (0.33) 1.3(1.1-1.5); 357 (0.37) 1.4 (1.3-1.6);
rectovaginal septum 2.7 (1.8-4.0) 1.7({1.2-2.3) 2.0{1.5-28)
Other 42 963 (0.23) 181 (0.55) 2.4 (2.0-2.T) 318 (0.50) 2.1(1.9-24) 499 (0.52) 22(2.0-24);
30(29-52) 29(2.3-386) 3.2(2.7-38)

" Adjusted for age, obesity, quartile of income, rage, urban vs. rural, insurance type, and fohacco use.

Endometriosis > Ctrl
(aOR=2.6)

Bowel obstruction



CASE REPORT VEEHR T oy Comtenta lists avalinbin 26 Seenonlime

i .
Small bowel obstruction caused by appendiceal and ileal| ~ "} WiSIROnaLIOUER) OF SHEERTY £A-C SEDGE
endometriosis: a case report ER ittt
Eazuki Eobayashi Lo Masate Yamadern!, Hiroaki Takes? and Michinon Murayamal A case l:lf End DInETriﬂSES ta LlSj “g aCutE Iﬁ r'ge MWE] DbSt ructiﬂn '.:'
Fexi Allan =
: : Allan International Journal of Surger
Kobayashi et al. Journal of Surgical Case Reports 2022 gery
Case Reports 2018
A case report A case report

Appendiceal & ileal Rectosigmoid
endometriosis endometriosis



Physical comorbidity of
endometriosis---others

High rates of autoimmune and endocrine disorders,
fibromyalgia, chronic fatigue syndrome and atopic diseases
among women with endometriosis: a survey analysis

Fibromyalgia
(OR=1.8)

N.Sinaii’, S.D.Cleary®, M.L.Ballweg®, L.K.Nieman' and P.Stratton’

Sinaii et al. Human Reproduction 2002

DRIGINAL CLINICAL ARTICLE WILEY fa ™™ € Ics#

- | + Bladder pain syndrome/
Endometriosis increased the risk of bladder pain . L. L.
syndrome/interstitial cystitis: A population-based study | n t ers t | t | al Cys t | t | S
(aHR=3.74)

Wu et al. Neurourology and Urodynamics. 2018

To Investigate the Risk of Herpes

Zoster in Women With Herpes Zoster
Endometriosis: A Taiwan National _
Population-Based Cohort Study (aH R_ 1 . 20)

Hsu et al. Front. Med. 2021
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Cancer

Immune disorders Gl & others
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Incidence of ovarian cancer after
bilateral salpingo-oophorectomy in
women with histologically

proven endnmetnnsw

1r_n|r~||||-=rrr|::'n'-. M0 A '“I'.. wan Al M. F' D I m B , KD, h
Huib AL S B var e, M.D., Ph -‘l.l?.'elIGS \._.5. E R Lf\r Bekk

Hermens et al. Fertil Steril 2022

A retrospective nationwide cohort study
Endometriosis with BSO (n=7,984) vs.
Endometriosis without BSO (n=42,633)

MDD, PhOD

Endometriosis without BSO

Kaplan meier

/N |

0.008 1.000

without BSO

0004 0.008

with BSO

0.002
]

—————_-_-_.J

0
I
/

Cumlative proportion of ovarian cancer diagnoses

Time in years

h

Ovarian cancer With BSO < without BSO



CANCER

Oral contraceptive use by formulation and endometrial cancer risk
among women born in 1947-1964: The Nurses’ Health Study I,

a prospective cohort study

Morah A, Burchardt™ - Amy L. Shafric™ - Rudolf Kaaks' - Shelley 5. Tworoger™ : Renée T. Fortner'

Burchardt et al. European Journal of Epidemiology 2021

A prospective cohort study

107,069 women from the NHS ||

Associations between OC and EM cancer risk

GYNECOLOGY

Oral contraceptive use by formulation and breast
cancer risk by subtype in the Nurses’ Health Study II:
a prospective cohort study

Morah A, Burchardt, MD, MSc; A. Heather Eliassen, ScD; Amy L. Shafrir, ScD; Bernard Rosner,
Rudolf Kaaks, PhD; Shelley S. Tworoger, PhD; Renée T. Fortner, PhD

Burchardt et al. Am J Obstet Gynecol 2022

A prospective cohort study
113,187 women from the NHS ||

Associations between OC and breast ca. risk

Adjusted for age and calen-  Multivariable-adjusted® Invasive
dar period Characteristics of OC use Person-years Cases HR 95% Cl
HR 95% CJ HR 95% €1 Current OC use, restricted to premenopausal women”
Never use 246,135 261 1.00 Ref
Use af OCs Current use 176,823 205 1.31 (1.09—1.58)
Never use 1.00 (ref.) 1.00 (ref.) Current, duration of use
Ever use 0.67 (0.56-0.79) 0.77 (0.65-0.91) <5y 130,734 113 1.19 (0.95—1.49)
Current use  0.53 (0,32-0.87) 0.60 (0.36-0.99) =5y 46,033 92 156 (1.23-1.99)
Past use 0.67 (0.57-0.79) 0.77 (0.65-0.92) P trend” 07

OC use

EM cancer
(OR=0.77)

OC use

Breast cancer
(OR=1.31)



Obstetric comorbidity of
endometriosis

Preeclampsia Gestational diabetes

=)
*
—

Placenta previa Cesarean section

B A

Lalani et al. Human Reproduction 2018; Matsuzaki et al. Am J Obstet
Gynecol MFM 2021, Farland et al. Am J Obstet Gynecol 2022




Neonatal comorbidity of
endometriosis

Preterm birth PPROM

)

SGA Neonatal death
EH)

=

Lalani et al. Human Reproduction 2018; Matsuzaki et al. Am J Obstet
Gynecol MFM 2021, Farland et al. Am J Obstet Gynecol 2022
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3 PLOS | one
: Bourdel et al. PLoS ONE 2019

RESEARCH ARTICLE
Systematic review of quality of life measures
in patients with endometriosis

Micolas Bourdel = ' #* | Pauline Chauvet' 2, Valentina Billone®, Giannis Douridas”,
Arnaud Fauconnier!, Laurent Gerbawd®, Michel Canis'2

A systematic review
201 studies, endometriosis pts
Quality of life measures

The generic instruments The specific scales

Tabile 1. Studies found in 2 0 i reviow of end iewis gemlity of life smed thue qualily of lifs scale used: The greeric matrummts Tahle 2 Studies frued im 2 e prview of end quality oo lifie asssmaent gl the quality of life scale ussd: Tha spectiic scales sl self-derelaped
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Kumar et al 2011 [44]
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Chaprun et al, 2013 |35)
Reghdeor et al 1997 | 45]
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L1n], Soo et al 2017 [167], Vercelln et ol 2006 |165], Lupi eval 2015 [129]
FA}-H0 {The Furnpean Quality of Life-5 Dimensions  Abbutt of al, 2004 [20], Bailly o al, 3503 150], Bluets o
questinnigne] o = 34 2007 [471], Englody et al, 30L& [171], Fond of of, 3034 | 174] 5 o o al, 3006 | 7],
aarry et al 200 | 5], Kenteral, 2006 [ Le51 Klein et al, 3004 1760 Lietal. 23004 177, Lyons et o, 2006 |1464],
Meuleman et ol, 2001 [175], Michalak e al, 2008 |180], Radosa of al, 2006 | - o et al, 2004 [175],
Eii vt al, 2500 | E 0], Reenan e al, JO0 [ 131], Shakir of al, 015 [ FAR], Sioneens o2 ol 3002 [B], Simsens
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o ot al, 2

SF-36=The Short-Form-36 Health Survey

SF-36 and EHP-30 are the most two commonly used QoL scale
in endometriosis studies



SF-36

Ware et al. Medical Care 1992

Meaning of Scores

Mo, of Ma. of
Coneepts Items Levels Low High
Physical functioning 10 21 Limited a lot in performing  Performs all types of physical
all physical activities activities including the
including bathing or most vigorous without
dressing, limitations due to health
Role limitations due to 4 5 Problems with work or other Mo problems with work or
physical problems daily activities as a result other daily activities as a
of physical health result of physical health,
past 4 weeks
Social Functioning 2 @ Extreme and frequent Performs normal social
interference with normal activities without
social activities due to interference due to physical
physical and emotional or emotional problems,
problems past 4 weeks
Bodily pain 2 11 Very severe and extremely Mo pain or limitations due to
limiting pain pain, past 4 weeks
General mental health 5 26 Feelings of nervousness and Feels peaceful, happy, and
depression all of the time calm all of the time, past
4 weeks
Role limitations due to 3 4 Problems with work or other  No problems with waork or
emotional preblems daily activities as a result other dally activities as a
of emotional problems result of emotional
problems, past 4 weeks
Vitality 4 21 Feels tired and worn out all  Feels full of pep and energy
of the time all of the time, past 4 weeks
= i i i 1 health 1=
Ith 3 21 Belicves personal health is  Believes persona
Ge;;::[;};:s poor and likely to get excellent

worsc

8 concepts
36 items

EHP-30

Jones et al. Obstet Gynecol 2001

Scale

Core scales

Pain

Control and powerlessness
Emotional well being
Social support

Self-image

Modular scales

Work

Intercourse

Relationship with children
Medical profession
Treatment

Infertility

5 core scales
30 items
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Wang et al. Gynecol Obstet Invest 2021

12 studies
1,084 pts with endometriosis vs.
991 controls

Does Endometriosis Disturb Mental
Health and Quality of Life? A Systematic
Review and Meta-Analysis

YuehanWang Boli YangZhou YiziWang XueHan Shitai Zhang
Zheng He  Ling Owyang

Quality of life (Physical dimentions)

Experimental Control Std. Mean Difference Std. Mean Difference

Qroup fean U al _Mean pta 2i V. Random. 9575 Ranao
Aken2018 5744 204 30 8987 1097 29 T7% -1.94 [-2:57, -1.32] T
As-sanie2012(1) 407 1068 17 579 24 17 B.0% -2.20[-3.07,,-1.33] -
As-sanie2012(2) 562 36 15 676 21 14 6.9% -0.46 [-1.20, 0.28] T
Friederike2008(1) 50.5 963 30 53 5.9 Ky 8.6% -0.32 [-0.83, 0.18] T
Friederike 2008(2) 507 593 8 53 519 i 6.6% -0.42 [-1.21, 0.38] -1
Gallagher2016 439 101 291 534 103 143 104% -0.83 [-1.14, -0.72] -
Gallagher2018 437 112 360 539 7.8 _207 | 106% -1.01[-1.19, -0.83] -
Hanna2019(1) aga TV 13 M2 a3 24 T3% -0.20 [-0.88, 0.48] -1
Hanna2019(2) w4 77 13 555 36 .55 | 6.1% -3.44 [-4.29, -2.59] -
Nina2018 447 97 156 56 74 183 10.3% -1.30 [-1.55, -1.06] -
Schneider2020(1) 50.3 1109 32 57 6.69 172 94% -0.89 [-1.27, -0.50] -
Schneider2020(2) 461 1131 119 553 3228 115 10.2% -0.38 [-0.64, -0.12] -
Total (85% Cl) 1084 991 100.0% -1.05 [-1.37, -0.74] *

Heterogeneity: Tau® = 0.24; Chi* = 91.86, df = 11 (P < 0.00001); I = 88% t t

Test for overall effect: Z = £ 48 (P < 0.00001) Favou;:‘ [ﬂ‘iﬂeﬂfﬂel‘ltﬂ] t}Fa'-"-lll‘l.il'i [mrﬁ‘;

Physical dimentions
of QoL

Endometriosis < Ctrl
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Wang et al. Gynecol Obstet Invest 2021

10 studies
1,052 pts with endometriosis vs.
962 controls

Does Endometriosis Disturb Mental
Health and Quality of Life? A Systematic
Review and Meta-Analysis

YuehanWang Boli YangZhou YiziWang XueHan Shitai Zhang
Zheng He  Ling Owyang

Quality of life (Mental dimentions)

Experimental Control Std. Mean Difference Std. Mean Difference

Meg al Mean F . Random, 95% ndom. 95% Cl
Aken2018 5784 23.88 30 8047 17.01 29 8.5% -1.081-1.63, -0.54]
Friederike2008(1) 47.5 10,37 30 5 519 k| 9.0% -0.42 [-0:93, 0.08] -1
Friederike2008(2) 43 1481 8 51 519 Ky 5.7% -0.98 [-1.80,-0.17] -
Gallagher2016 438 121 291 488 123 143 13.2% -0.25 [-0.45, -0.05) a
Gallagher2018 435 122 360 464 111 207 13.5% 025 [40.42, -0.07) -
Hanna2019(1) 294 131 13 263 114 24 7 0% 0.25 [-0.43, 0.93] N
Hanna2018(2) 294 131 13 4B8 8.7 55 | 6.8% -1.99 [-2.68, -1.29] -
Nina2018 432 108 156 489 9.8 155 12.9% -0.55[-0.78, -0.32) Bl
Schneider2020(1) 50.2 1664 az 47 4015 172 10.8% 0.08 [-0.29, 0.46) I
Schneider2020(2) 42 3646 119 442 3173 115 12.5% -0.06 [-0.32, 0.19] B
Total (95% CI) 1052 962 100.0% -0.44 [-0.69, -0.19] &>

Heterogeneity: Tau? = 0.11; Chi® = 48.50, df = 9 (P < 0.00001); ¥ = 81%

Test for overall effect: £ = 3.46 (P = 0.0005) -2 -1 0 1 2

Favours [experimental] Favours [control]

Mental dimentions
of QoL

Endometriosis < Ctrl



RESEARCH ARTICLE Open Access

Clinical aspects and the quality of life ®
among women with endometriosis and
infertility: a cross-sectional study

Marina Pessoa e Farias Bodriguss', Fahia Lima Yilaring”, Alessandra de Sauza Barbeira Munhoz!,
Laércio da Silva Paiva™, Luiz Vinicius de Alcantara Scusa™, Viceor Zaia" '@ and Caso Parenite Barbosa'

Pessoa de Farias Rodrigues et al.
BMC Women's Health 2020

A cross-sectional study
106 pts with endometriosis
Stage I/l (n=26) and Stage Il/IV (n=74)

Qualit}r of life Staging Endometriosis
domains Staging I/ 1l Staging HI/1IV p®
Median scores (IOR)
Physical Functioning 87.50 (25.00) 85.00 (28.00) 0.708
Role-Physical 100.00 (100.00) 100.00 (69.00) 0.794
Bodily Pain 73.00.(43.00) 57.00 (43.00) 0.352
Role-Emoticnal 66.67(100.00) 66.67 (66.67) 0.360
Mean scores (SD) p°

General Health 58.69 (16.56) 60.54 (17.57) 0.629
Vitality 54.42 (14.72) 56.24 (11.38) 0.569
Social Functioning 66.34 (26.40) 66.20 (23.58) 0.980
Mental Health 59.54 (21.18) 59.23 (18.52) 0.946

HRQoL

(PCS&MCS) Stage I/ll = Stage IlI/IV
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HROOL

Flaan 5F-12 domain scare

Cross-Sectional Survey of the Impact
of Endometriosis Symptoms on
Health-Related Quality of Life in
Canadian Women

Soliman et al. J Obstet Gynaecol Can 2020

A cross-sectional study
2,004 pts with endometriosis and
26,528 controls

Ahmed M. Soliman, M5, PhD;" Sukhbir Singh, MD;* Yasmine Rahal, MSc;” Catherine Robert, MBA;®
Isabelle Defoy, PhD;” Paul Nisbet, PhD;" Nicholas Leyland, MHCM, MD®

HRQOL.: health-related quality of life
SF-12: 12-item Short Form Health Survey; EHP-30: Endometriosis Health Profile-30

7 - Nhoo, 1000 Symptoms severity

HRQoL HRQoL

Endometriosis < Ctrl Severe < Moderate < Mild

m Miderate

W Severs

apz am7aed

I I dﬁg‘ﬁ

SE-12 domain

Maan EHP-30 sare

Paini Cortrol and Emotinal well Saclal support seffimage  Sexual inmtercourse
powerlpssress being

EHF-30 subscale




International Joornal of Women's Health Do

@ ORIGIHAL RESEARCH
Chronic Pelvic Pain in VWomen with Endometriosis
is Associated with Psychiatric Disorder and
Quality of Life Deterioration

B Muhwram 2, Tit Amalia', Gies Pracams (', Achenad Kemal Harzil!, Foranindbya Agisnanda o,

Petila Maiclacti|, Maziya Azpati', Kansdi Sumaprajn, Haripars Wiasrta ), Budi Wiewska',
Andan Hestiantars', B Suarthar®, Tapgas Tulandi®

Muharam et al. International Journal of
Women'’s Health 2022

A cross-sectional study
160 pts with endometriosis

Table 5 Multivariate Analysis of Quality of Life (EHP-30 5core) in Endometriosis Fatients

Variable Unstandardized [| Coefficient {(#5% CI) p-value*
Body Mass Index 552 (1.82-9.17) 0.007
Previous medication histery 197 (-0.7B-6.77) 0.125
WAS 13.33 (2.001-17.65) <001
Pspchiarric disorder 9,84 (&,07=-13.60) <001

International Journal of Women's Health Dove

& CORIGIMAL RESEARCH

A Cross-Sectional Study on the Quality of Life in
Women with Endometrioma

Thammasiri et al. International Journal of
Women'’s Health 2022

A cross-sectional study
99 pts with ovarian endometrioma

Table 3 Multivariable Linear Regression Analysis of the Clinical
Factors Correlated with the Weighted Overall EHP-30 Score (n=99)

Analyzed Adjusted 95% CI
Variable Coefficient

Pain score 279 .48, 4.18
Chronic pelvic pain 7.53 1.85, 13.20
Age - 0.19 — 063, 0.25
Married ~ 4332 = 11.09, 2.66
Divorce - 14.87 — 32.54, 2.82
BMI 0.07 —0.64, 0.79

fvas — fempP30 — || QoL



=9 Intermaricoal Journal of o, , -
* i Pubde Heatth IMDPI Mundo-Lopez et al. Int. J. Environ. Res.
Public Health 2020

Contribution of Chronic Fatigue to Psychosocial

Status and Quality of Life in Spanish Women
Diagnosed with Endometriosis A case—control StUdy

230 pts with endometriosis
ity FDubin oo iy i et AR Chronic fatigue (Piper Fatigue Scale)

and Francisco Artacho-Cordan 557

Antenio Mundo-Lopez 12, Olga Ocin-Hernander >, Ainhoa P, San-Sebastian !,

™ _ _ . Mild
. Chronic fatigue &3 Moderate
= s B8 Severe
2.0+ * E :
1.54 # E E E

LTI =

1.1k

0.5+

Adjusted exp(P) for psychosocial outcomes

(AR AR

= *

Anxiety [¥e pre ssion Anger/ Happiness {atastro- Sleep Sexual Cons o= Social
has tility phyzing qualiry funetion intestinal support
thoughts disorders
F

Quality of life Severe < Moderate < Mild



Niekerk et al. Journal of Health
Psychology 2022

JHP

Article [—————]

Jearmal of Healch Poychalagy
=15

Health-related quality of life in The Aubart) 202 A prospective questionnaire study
endometriosis: The influence of e ot S : ..
endometriosis-related symptom i ey 318 women with endometriosis

®SAGE Endometriosis Health Profile (EHP-30)

presence and distress

B Pain
B Control
B0.00 B Emotion
B Support
B Self image
&0.00
g
[+
X
wn
E 4000
2000

1-6 Symptoms 7-9 Symptoms 10+ Symptoms
Symptom Burden

Symptom burden were associated with pOOr QoL



Psychological comorbidity of
endometriosis

Mental health
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Wang et al. Gynecol Obstet Invest 2021

20 studies
106,830 pts with endometriosis vs.
8,062,158 controls

Does Endometriosis Disturb Mental
Health and Quality of Life? A Systematic
Review and Meta-Analysis

YuehanWang Boli YangZhou YiziWang XueHan Shitai Zhang
Zheng He  Ling Owyang

Depression
Experimental Control Odds Ratio Odds Ratio
_Study or Subgroyp  Events  Total Events  Total Weight IV, Random, 95% CI I¥. Randgm. 95% Cl
Annika?018 141 514 53 481 7.1% 312[2.21, 4.41] -
Antonio2015 126 166 18 48 3.0% 5.25[2.65, 10.41] -
Cavaggioni2014 13 33 B 43 15% 2,84 [1.01, 8.03) —
Chen2016 G680 10430 461 10439 11.9% 1.51 [1.34,1.70] -
Cunha-filho2006 B v 4 22 0.9% 1.50 [0.39, 5.77) -1
Friedi2015 9 62 10 61 1.6% 0.7 [0.33, 2.31] —T
Fuldeore2015 3365 37570 2273 ITSTO 12.9% 1.53(1.45, 1.61] .
Gallagher2018 59 360 20 207 4.2% 1.83[1.07, 3.14] T
Gao2020 170 14114 4014 B39686 11.3% 2540218, 2.96) ki
Graaff2016 15 B3 3 40 0% 27210.74, 10.01] -
Gretchen2007(1) 19 34 €D 125 2.5% 1.37 [0.64, 2.94] -1
Gretchen2007(2) 18 34 16 104 | 21%  6.97[2.94, 16.49] —
Hansen2013 B85 487 116 583 7.8% .85 [D.62, 1.16] T
Kumar2011 4 27 3 12 0.6% 0.52 [0.10, 2.81] - ]
Mrikn2007 2282 33546 2THEST T144896 13.0% 1.80|1.72, 1.88] .
Rocha2015(1) B 24 5 16 0.9% 1.10 [0.28, 4.27] —_—
RochaZ015(2) B 24 7 25 1.1% 1.289 [0.38, 4.34)] - 1
Taran2010 42 76 40 152 3.8% 3.46 [1.94, 6.17) —
Walker1989 2 14 12 55 0.6% 0.60 [0.12, 3.04] - 1
Wu2018 523 9191 879 27573 121% 1.83[1.64, 2.05] -
Total (85% CI) 106830 BDB2158 100.0% 1.86 [1.83, 2.13] 4
Total events TR78B 286653

Heterogeneity: Tau® = 0.04; Chi* = 117,18, df = 19 (P < 0.00001); I* = 84%

Test for overall effect: Z = 8.05 (P < 0.00001) 0.04 Ot 19 100

Favours [experimental] Favours [control]

Endometriosis > Ctrl
(OR=1.86)

Depression
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Review and Meta-Analysis

YushanWang Boli
Zheng He  Ling Owyang

Antonio2015
Cavaggioni2014
Chen20186
Cunha-filho2006
Friedi2015
Gallagher2018
Gao2020
Graaff2016
Gretchen2007(1)
Gretchen2007(2)
Maria2015
Rocha2015(1)
Rocha2015(2)

Total (95% CI)
Total events

Yang ZTheu YiziWang NueHan Shitai Thang

Wang et al. Gynecol Obstet Invest 2021

13 studies
25,436 pts with endometriosis vs.
850,856 controls

Anxiety
Experimental Control Odds Ratio Odds Ratio
—Study or Subgroup  Events Total Events Total Weight |V, Random, 95% CI IV, Random, 95% Cl
149 166 26 48 8.1% 7.42[3.48, 15.82)
8 33 6 43  7.4% 1.97 (0.6, 6.38] -1 -
347 10439 239 10439 8.7% 1.47[1.24, 473] ol
25 32 21 22 54% 0:17 [0.02, 1.50] c
18 62 10 61 8.0% 2.09[0.87, 4.99) |
G2 360 20 207 8.5% 3.21[1.91,5.38] —
244 14114 57519 839696 8.7% 024 [0.21,0.27] >
a7 83 7 40 7895 3.79[1.51, 8.55] T
19 35 43 123 8.1% 2.21[1.03, 4.73] — v
19 35 9 100 7.8%  12.01[4.62, 31.19) D
16 29 3 36 7.0% 13.54 [3.37, 54.36] I A
12 24 5 16  74% 2.20 [0.58, 8.28] -1
12 24 6 25 7.3% 3.17 [0.94, 10.70] -
25436 850856 100.0%  2.38 [1.06, 5.37] -
998 57914
Heterogeneity: Tau? = 1.98; Chi* =502.11, df = 12 (P < 0.00001); I* = 98% G:Di 0:1 1 1:':' m:u

Test for overall effect: Z= 210 (P = 0.04)

Anxiety

Favours [experimental] Favours [control]

Endometriosis > Ctrl
(OR=2.38)
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Original Contribution

Depression, Anxiety, and Self-Directed Violence in Women With Endometriosis:

A Retrospective Matched-Cohort Study

Stephanie J. Estes, Carrie E. Huisingh*, Stephanie E. Chiuve, Natalia Petruski-lvleva, and
Slacey A, Missmer

Crude Multivariable Model 10 Multivariable Model 2°
Exposure Status Mo, :v‘:'nnlg '::"T‘;"f;
F"II' HA 95% Cl HAR 95% CI HR 5% Cl
Incident Anxiaty
Cregrall
Endormetriosis T2677 B37T7 574 1.42 1.35, 1.45 1.38 1.34, 142 1.25 421, 1.29
Mo endometrosis 147,251 14,540 308 1.00 Reterant 1.00 Feferent 1.00 Referant
Age 1834 years
Erdomelriogss 38,74 4,875 64.5 1.43 138, 148 1.36 131,141 138 1,30, 140
Mo endometriosis 7591 TEE3 44.4 1.00 Redierant 1.00 Aelenent 1.00 Referant
Age 35-50 yaars
Endomatriosis 33,936 3,502 49.3 1.a7 131, 142 1.35 128,141 1.34 1.28, 1.39
Mo endomatriosis 71320 T00T 356 1.00 Refarant 00 Ralanam 1.00 Rafarant
Incident Deprassion
Crearall
Endomatriosis 12677 T105 ary 1.48 144, 152 1.48 144, 153 1.31 127 136
Mo endomatriosis 147251 11,4933 ns 1.00 Rafarant 1.00 Refaran 1.00 Referant
Age 16-34 years
Endometriosis 38,701 4,287 56.1 1.56 150, 163 1.52 1.46, 158 1.50 144, L56
Mo endometriosis 75,431 6,289 351 1.00 Rederant 1.00 Rateram 1.00 Referent
Age 3550 years
Endormatriosts 33,936 2818 35.9 1.35 1.248, 1.41 1.38 1.31, 145 1.34 .28, 1.41
Mo endometrosis 71,320 5,644 253 1.00 Relerent 1.00 Refaram 1.00 Referent
wmwmwm! Violence
Creerall
Endormelriogs TRETT 151 091 232 186, 2.90 2.03 160, 2.58 1.70 130, 2.23
Mo endometriosis 147,261 182 0.38 1.00 Rederent 1.00 Raferem 1.00 Referant
Age 18-34 years
Endomatriasis 38,741 gLl 117 238 1680, 316 1.98 147 287 3.26 192, 5.53
Mo endomatriosis 75431 i 0,45 1.00 Reiarant 1.00 Rataran 1.00 Rafarant
Age 35-50 yaars
Endomatriosis 33,936 50 0.63 2.08 145, 3.02 1.83 123, 272 2.0 1.02, 3.85
Mo endometriosis 1,320 ;13 030 1.00 Refarant 1.00 Retfarant 1.00 Feferant

Estes et al. Am J Epidemiol. 2021

A retrospective matched-cohort study
Optum’s Clinformatics DataMart

72,677 women with endometriosis vs.
147,251 women without endometriosis

Endometriosis > Ctrl

(HR=1.38)

Endometriosis > Ctrl

(HR=1.48)

Self-directed
violence

Endometriosis > Ctrl

(HR=2.03)
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Chen et al. Journal of Affective Disorders 2020
Journal of Affective Disorders

A retrospective matched-cohort study
Taiwan NHIRD

17,832 women with endometriosis vs.
17,832 women without endometriosis

ElL SFEVII peurnal hamepaga: wawe alsavier comilocatajad

Research paper

Risk of bipolar disorder in patients with endometriosis: A nationwide
population-based cohort study B

Shih-Fen Chen”, Yu-Cih "r‘ar.g", Chung-¥ Hsu', Yu-Chih Shen™

Blln = 233 Person years IR” Crude"HR (95%C1) Adjusted"HR (95%CT)

Mo Bl 144,472 0.56 1 (Reference) 1 (Reference)
144,783 187 (1.43-2.46)* 234 (1.75-3.12)*

0.020

0.5

Bipolar disorder

0010

Endometriosis > Ctrl
(aHR=2.34)

Cumulative incidence of bipolar disorder
=

Duration of follow-up (year)



Depressive symptoms among women with

Systematic Reviews

endometriosis: a systematic review and
meta-analysis

Fietro Gambadiuro, WD, M3c (Med Ed), PhD; Viadimir Carli, MDY, Fhiy

Gergi Hadluczky, MS<, PhD

Depression

Gambadauro et al. AJOG 2019

24 studies
49,516 women with endometriosis (EM) vs.
50,098 women without endometriosis

Endometriosis Controls Std. Mean Difference Std. Mean Difference
Study or Subgroup  Std. Mean Difference SE Tatal Tatal Weight 1V, Rand 5% C1  Year 1V, Rand G5% 1
Shatford 1988 0.0277 0.2158 23 325 i 0.03 {-0.40, 0.45] 1938 I -
Walker 1980 -2B42 0.458 14 55 1.1% -0.28[-1.18, 0.6L] 198D e r e S S I O n
Low 1993 1329 02225 A il 15% 0.13[-0.30, 0.57] 1993 ——
Waller 1545 (3% O IRRS A8 68 d.a% -0.00 [-0.37, 0.3F] 1905 —_—
Peveler 1996 1168 02114 a1 a1 1B% 0.12§-0.30, 0.83] 1956 ==
Tietpen 2007 G174% Do1%37 EL] 125 4_2% 0.17 [=0.21, 0.35] 200F B
Kumar 2010 03841 01235 104 00 6.7 3% [0.15, 0.64] 2010 o
Roth 2011 Q0313 02048 30 116 3.9% 0,03 [-0.37, 0.43] 2011 T
Kumar 2011 -.3587 0473 27 12 1% -0.36(-1.29, 0.57] 2011 — >
Soura 2011 -0.2547 D.2EEL 3z 25 2.7% -0.25 [-0.78, 0.27] 2011 h W
Muscal Baran 2011 O.BAE9 0.329 23 34 1.9% 0.8 [0.24, 1L.53] 2011
lasa 2012 -01216 0.2238 Ad 40 3.5% -0.12 [-0.56, 0.32] 2012 ——
As-Sanie 2012 1.1375 DL2451 iz 1% il% 1.14 [0.66, L.62]° 20412 —
Harsen 2013 ~-0DBEE Q087 a7 SE3 Bax =0.09 [-0.26, D.OE] 2013 b
Cavaggiani 2014 5762 0291 a3 43 2.4% {58 [0.04, 1.15] (2014
Lagana 2015 B0a1 (194 166 48 4.2% b0z, 098] 2045 —_——
Rocha 2015 0217 0257 24 41 2.5 0.02[-0.45, 0,53 2015 I —
Malis 2015 10398 02375 41 A4l 3.2% 1.04 [0.57,1.51] 2015
Facchin 2015 0.331 0L1BO7 110 61 5.2% 033 |0.02, MES] 2015 —
Stratton 2015 0.584 03027 18 3l 2.2% 0.58 {-0.01, I.18] 20LS
Fried] 2015 -{.1799 D.1BO7 62 61 46% -0.18[-0.53, 0.17] 2015 —
Fuldeore 2015 0.2336 0015 ITETD TSR 111 .23 [0.20, 0.26] 2015 L]
De Graaff 2016 45518 0.366 B3 af 1.6% 0.85[-0.17, L27] 2016 =
Chen 2016 2106 Q039 10439 10438 10.5% 21 [0.13, 0.2 2016 -
Total (B5% C1) 49516 L0098 10000% 022 [0.13, 0.32] *

A

@

Depression

W}ﬂ Endametrinsis & na pain Std, Mesn Beflerance S1d, Mean DHference

Saudy or Subgreaip 1 Maan Diffnencs 3 i Total Waight IV, Randorms, 95% C|  ¥ear v, Randem, 5% CI

Waller 1595 73 0.7816 17 3l 3,58 73 |-0.80, 2.27] 1995 —_—

Lorengatho 2008 LI a 2"@ b4 i B0 LA I0TD, 1.81] 2006 —_— ] ]

Ag-Sanee M7 [ ooe fA.353 i7 15 16, 0% 1.0 0,34, 1,84] FO0 S S— Iq

Farchin 200% OEIE D ZLTT T8 3?4948 0E4 J0.41,1.27] 2015 —— E M W I t p al I I >
Teaal (955 Clp 162 126 10005 101 075 131 -

EM with no pain



Pereira et al. Int. J. Environ. Res.
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Arbicle

Psychological Morbidity in Endometriosis: A Couple’s Study A cross-sectional study

105 women with endometriosis and
their partners

Maria Graga Pereira "+, Inés Ribeiro *, Hélder Ferreira *(, Filipa Osdrio 50, Cristina Nogueira-Silva ®7800
and Ana C. Almeida '™

Severit. Simpt. |- 0
— 6‘

Perceptions — gﬁff_._.__
Ml | 0433 E ~ —
l'l:lr T TR al Acti\fit"' 0 191*:---_"'--5___%__ - 0.54

1003277 R s : Psychological
II'\ Marital 0.249*** . N _*_— — Morbidity
iy — *
Satisfaction - ;Q-_lﬁﬁ-——-
v Infertility |
033"

Diagnosis _—
Duration

Sexual dysfunction and infertility were associated with
poor mental health
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Quantification of the impact of endometriosis
symptoms on health-related quality of life
and work productivity

Fourquet et al. Fertil Steril 2011

A cross-sectional quantitative study
:’r:”:;::r;:l:::;.'_rr;r;::.;:?;:f;}I Loma Baes, MPH.," Michelle Figiweroa, MPH. B Tvan Iriarte, M5, M2, 193 ptS Wlth en d om etI’IOS | S (Surglcal DX)

Impact of endometriosis-related symptoms on productivity loss and daily life activities, Work Productivity and Activity
Impairment Survey (WPAI).

Impact of endometriosis Not affected Lightly affected Moderately affected Extremely affected Mean, median

symptoms (0), n (%) (1-3), n (%) (4-6), n (%) (7-10), n (%) (+ SD)

Loss of productivity 10 (9.8) 22 (21.6) 26 (25.5) 44 (43.1) 5.3, 6.0 (3.1)

Daily life activities 12 (7.9) 15(9.9) 45 (29.6) 80 (52.6) 5.9,7.0 (2.9)
\ 4

Work productivity =~ >Moderately affected: 68.6%

Daily life activities = > Moderately affected: 82.2%



Impact of Endometriosis on Fatigue
and Productivity Impairmentin a
Cross-Sectional Survey of Canadian
Women

Ahmed M. Soliman, MS, PhD;' Yasmine Rahal, MSc;” Catherine Robert, MBA;” isabelle Defoy, PhD;*
Paul Nisbet, PhD;* Nicholas Leyland, MHCN, MD;" Sukhbir Singh, MD*

Soliman et al. J Obstet Gynaecol Can 2021

A cross-sectional study
2,004 endometriosis pts and
26,528 controls

Work Productivity and Activity Impairment —Specific Health Problem (WPAI-SHP) questionnaire

100.0 1 Age group, years  Pyvalue
W18-29° P<000lvsd, e
®a30-34° P<0.001vsa, d, e
80.0 4 w3i5-30° P=0001vsa,d e

ma0-44"
m45-49°

6000 4

Impairment, %

40.0 A

20,0 4

0.0

Work time missed

Impairment while working Overall work impairment

Activity impairment

Endometriosis impairs WOrk productivity and activity
most in middle age group (30-39 years)
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Mundo-Lopez et al. European Journal of Obstetrics
& Gynecology and Reproductive Biology 2021

Full emgth article

Impact of symptom burden on work performance status in Spanish ™
women diagnosed with endometriosis =

A cross-sectional study
148 pts with endometriosis

Antonio Mundo-Lapez' ", Olga Ocdn-Herrdndez ', Mario Lozano-Lozane™',
Ainhoa San-Sebastiin’, Carolina Ferndndez-Lan™ "', Moelia Galiano-Castilio™™,
lrene Cantarero-Villanueva™ ', Manued Arroyo-Morales™ ™',

Francisco Artache-Cordgn ="

WRFQ=Work Role Functioning Questionnaire
WSD: work scheduling demands; OD: output demands; PD: physical demands;
MD: mental demands; SD: social demands

Mild
B Moderate
B Scvere

Pelvic pain

WRFQ score

WSD

Overall

WRFQ score Severe < Moderate < Mild
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Full length article

Impact of symptom burden on work performance status in Spanish ™
women diagnosed with endometriosis

Antonio Mundo-Lpee'", Olga Ocdn-Herndndez' ', Mario Lozano-Lozans s
Ainhoa San-Sebastiin®, Carelina Ferndndez-Lao™ ", Moella Gallano-Castille™ "/,
lrene Cantarero-Villanueva™ "' Manued Arrovo-Morales® ™',

Francisco Artacho-Cordén'*

Multivariate linear regression analysis for

Mundo-L6pez et al. European Journal of Obstetrics
& Gynecology and Reproductive Biology 2021

A cross-sectional study
148 pts with endometriosis

predictors of work performance status

B exp(p) 95 %CI p-value
NRS Pelvic pain
Moderate -0.10 0.90 0.77 1.06 0.198
Severe ~-0.25 0.78 0.63 096 0.019
PSQI sleep quality (Ln) -0.19 0.83 0.72 0.95 0.010
HADS depression (Ln) -0.22 0.80 0.71 0.91 0.001
MOS-SSS social support (Ln)  0.23 1.26 0.99 1.60 0.057

«

7

Pelvic pain, sleep qual

Ity and depression were

negatively associated with WOrk performance status
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GEMNERAL GYNECOLOGY

Shi et al. Archives of Gynecology and
Obstetrics 2022

Endometriosis decreases female sexual function and increases pain

severity: a meta-analysis 6 studies

364 pts with endometriosis vs.
Can Shi' - Hongge Xu' - Ting Zhang' - Yingchun Gao' 491 co ntrO|S

FSFI, Female Sexual Function Index

Sexual function

FSFI: total score
Experimental Control Mean Difference Mean Difference
dy o haroup Mean otz a3 ota : i 95% Cl IV, Random, 95% CI

De Graaff, AA 2016 254 8.59 83 306 444 40 14.7% -5.20 [-7.50, -2.90] S
Evangelista, A 2014 234 B7 57 243 65 38 10.6% -0.80 [-3.96, 2.16] "
Ghajarzadeh, M 2014 205 V.7 44 243 7 80 12.2% -3.80 [-6.54, -1.06]

V. Bandom. 995

Melis, 1 2015 2253 201 41 2565 2.25 40 25.2% -3.12 [-4.05, -2.19] -
Somigliana, E 2020 262 75 62 274 68 230 163%  -1.20[-3.26, 0.86] —
Yang, XC 2021 255 489 77 267 378 63 21.1%  -1.20[-2.64, 0.24] —
Total (95% CI) 364 491 100.0%  -2.55[-3.81, -1.30] S

Heterogeneity: Tau® = 1.40; Chi* = 13.42, df = 5 (P = 0.02); I? = 63%
Test for overall effect: Z = 4.00 (P < 0.0001)

-10 -5 0 5 10
Favours [experimental] Favours [control]

Sexual function

(FSFI score) Endometriosis < Ctrl



GENERAL GYNECOLOGY Shi et al. Archives of Gynecology and
Obstetrics 2022

Endometriosis decreases female sexual function and increases pain

severity: a meta-analysis 6 studies

364 pts with endometriosis vs.
491 controls

1

Can Shi' - Hongge Xu' - Ting Zhang' - Yingchun Gao
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Sexual function in endometriosis
patients and their partners: effect
of the disease and consequences
of treatment

Pluchino et al. Human Reproduction Update 2016

A review

Micala Pluching'>", Jean-Marie Wenger', Patrick Patignat ,
Reshef Tal', Mylene Bolmant', Hugh 5. Taylor',
and Francesco Blanchi-Demichel

Lack of Arousal/Desire
Sexual Distress

Dyspareunia

Dyspareunia is amajor factor leading to Sexual distress



Jourmal of g
Tinic edicine MDPI , .
n“ feal Med IMoEy Gonzélez-Mesa et al. J. Clin. Med. 2021
Artrcle

Correlates of Sexual Function in a Sample of Spanish Women A multicenter cross-sectional study
with Endonietclosis 196 women with endometriosis
N Blocoleran s S e ot B s | Female Sexual Function Inventory (FSFI)

Deep EMT -5y Pain

3.3 — 1.8
3] 1.4 Depression [=—5= Ur'na»mrJIr::fy'1r'§|3
Satisfact -068
1.6
79
3.8
Orgasq‘l4
: FSFI *@1.?
) 413 _.23
Lubrncaﬁs 6
7 2
Arousal Age
2 44

DIE was a strong predictive factor for 000I sexual function
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Evaluation of sexual function in women with deep infiltrating endometriosis )
E

Cozzolino et al. Sexual & Reproductive
Healthcare 2018

A prospective study
170 women with DIE
Female Sexual Function Index (FSFI)

Mauro Cozzoling™ | Elena Rita Magro-Malosso”, Lorenzo Tofani”, Maria Elisabetta Coccia®

Correlation between the score of Female Sexual Function Index with the different sites of endometriosis lesions (LUS uterosacral ligaments, SRV septum rectovaginal yayes, n: no).

Endometriotic site Cat M Mean Std dev Lower guartile Median Superior quartile Minimum Maximum P-value

LUS MNodule n 38 20,64 8.32 17.50 21.45 27.40 1.80 34.20 704
¥ 131 20,46 10.00 13.30 23,90 28.25 1.20 35,40

Vagzinal Nodule n 139 2247 9.43 14.05 22.05 27.55 1.20 35.40 22
¥ a0 20.08 10.37 18.30 26.45 29.90 1.80) 34.80

SRV n 72 21.68 9.25 1W 20.90 26.10 1.20 32.20 029
¥ ag 18.91 9.71 o 1620 25.20 29.40 1.80 35.40

Bowel n 109 21.03 9.30 1420 22.00 27.60 1.20 35.40 05
¥ 6l 20,19 10.13 16.00 24,40 28.90 1.80 34.80

Sacral plexus n 159 20.71 9.38 15.30 23.10 27.90 1.20 35.40 505
¥ 11 17.56 12.30 4,80 18.00 31.50 3.60 33.50

Pudendalnerves n 162 20,58 9.41 14.60 23.00 27.80 1.20 35.40 958
¥ & 18,95 13.38 4,20 21.00 3205 3.60 33.50

Parametria n 130 20,95 9.10 15.35 23.15 27.90 1.20 35.40 A7
¥ 40 19.03 11.06 4.80 22.90 2870 1.80 33.50

Rectovaginal septum endometriosis was
mostly associated with Sexual dysfunction



Sexual function in endometriosis
patients and their partners: effect
of the disease and consequences
of treatment A review

Nicola Pluching'", Jean-Marie Wenger', Patrick Petignat ,
Reshef Tal’, Mylene Bolment', Hugh 5. Taylor,
and Francesco Blanchi-Demicheli’

Pluchino et al. Human Reproduction Update 2016

Lack of Arousal/Desire
Sexual Distress

Heightened
pehvic floor
and
vaginismus

Dyspareunia is a major factor leading to sexual distress, which can be enhanced by
o Partner perception, sociocultural context

* Fertility concerns

e Chronic pelvic pain: allodynia, vaginismus

 Personality and mental health



Psychological comorbidity of
endometriosis

Quality of life Mental health
Social function Sexuality
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Rovbew Arficle

Surgery for Endometriosis Improves Major Domains of Quality

of Life: A Systematic Review and Meta-Analysis

TFermandn Wieirn Lins Arcoverde, MDY, Marina de Pavla Andres, MD,
Giuliano Moyses Borrelli, ML PRDY, Prisciln de Almeida Barbosa, M0,

Muuricio Simaes Abrio, MTY, PhD, and Rosanme Marie Kho, MDY

Surgical treatment of DIE
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Minimally invasive surgery when
treating endometriosis has a positive
effect on health and on quality of work
life of affected women

M.F. Wullschleger'*, 5. Imboden?, ). Wanner?, and M.D, Mueller?
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Waullschleger et al. Human Reproduction 2015

A retrospective questionnaire-based study
211 women with endometriosis and a
history of laparoscopic surgery
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Sexual function in endometriosis
patients and their partners: effect
of the disease and consequences
of treatment

Nicola Pluching'", Jean-Marie Wenger', Patrick Petignat ,
Reshef Tal’, Mylene Bolmont', Hugh 5. Taylor',
and Francesco Blanchi-Demicheli’
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GYMNECOLOGIC ENDOCRINOLOGY AND REPRODUCTIVE MEDICINE

Analysis of preoperative and postoperative quality of life, sexual
function, and sleep in patients with endometriosis: a prospective

cohort study

Belfin Nur Arici Halici" - Fatih Aktoz? - Meric Kabakei® - Gurkan Kiran' - Pinar Ozcan'

Parameters

Preoperatively  Postoperatively  p value

VAS score
Dysmenorrhea
Dysparcunia
Chronic pelvic pain

P5QI score

PSQI groups
<5
=3

PS0Q1 subgroups
Subjective sleep

quality
Sleep latency
Sleep duration
Sleep efficiency
Sleep disturbances
Use of sleep medica-
tion
Daytime dysfunction

MEQ score

EHP-30 score

FSFI score

7.79+1.26"
6.66+2.48"
6.98 +1.73"
6.54 +£3.15°

13 (23.2%)"
43 (76.8%)°

1.34 £0.85"

1.64+0.98°
0.54 +0.66"
0.48+0.71%
L45+0.71"
0.18+0.47°

0,80 +0.92°

48.95 + 10,587
52.66+19.1°
11.56 +6.17°

273+ 1.49°
327+ 1.40°
3.04+1.26
3.18+1.08"

53 (94.6%)"
3 (5.4%)"

0.77 £ 0.60°

0.89 £0.59"
0.30+0.46"
0.21+0.41"
0.75+0.43"
0.04+0.18"

0.18+0.43"
52.98+0.0¢

2941 +11.3"
16.57 +6.13"

< (L0071
<(.0071*
<0.001*
< (0.001*

<0.001*

<0.001*
<0.001#
<0.001#
<0001
< 0.001*

<0.001%
<007
<0.0071*
<0.001*

Halici et al. Archives of Gynecology and
Obstetrics 2022

A prospective cohort study
56 women with endometriosis
Pre-op and post-op evaluation

Sleep
QoL

Sexual function

Post-op > Pre-op



Delayed diagnosis IS common
In women with endometriosis

16 centers in 10 countries

Siena

Sao Paolo
Boston
Oxford
Barcelona
Campinas
Rome
Ibadan
Leuven
Dublin
Shanghai
Guangzhou
Others

S
|

0.0

B Government-funded healthcare

1,
I

Nnoaham et al. Fertil Steril 2011

Individual or private-insurance funded healthcare

4.0 6.0 8.0 10.0 12.0 14.0 16.0

Diagnostic delay (years)

Endometriosis is usually delayed diagnosed 7 yrs (3~11 yrs)



International Journal of General Medicine Dovepress

Missmer et al. International Journal of
General Medicine 2021

8 REVIEW

Impact of Endometriosis on Life-Course Potential:

) ) A review
A Narrative Review

Impairments Life Impacts

Reduced productivity Educational Attainment

Impairment in daily
activities

Employment / Career

Poor sleep
Fatigue
Infertility

Sexual dysfunction

Physical changes
from treatment *

Emotional distress
Depression
Anxiety

Comorbidities

Endometriosis-associated impairments == Life impacts



Original ressarch

Missmer et al. BMJ Open 2022

BM]) Open Impact of endometriosis on women’s
life decisions and goal attainment: a
cross-sectional survey of members of an

: ¢ ; A anonymous online survey through the
online patient community

social media network
743 women with self-reported endometriosis

Stacey & Missmers, "™ Frank Tu,*" Atmed M Soliman,” Stephanie Chiuve.®
Sarah Cross.” Samantha Elchner® Oscar Antunez Flores,” Andrew Home

Pl e
Bath Schneider” Sawsan As-Sania © °

¥

:'.‘:.r_rl'll'l!:'ﬂ:.l
Agres

(A) educational and professional achievements (C) physical well-being
(B) social life and relationships (D) overall life course
A Unable to achieve educational goals

C Not exercised or played spors as much

Missed school

Dressed differently

Unabie to work full time
Unable to work part time

Could not work at preferred job

Missed work
Losta job
D Lost a lot of time in life
Less positive about the future

B Made fewer friends Not reached full potential in ife

Intimate relationship problems
Did not pursue intimate relationship
Delayed having/unableto have kids

Limited social activities

Most of women agrees with
the impact of endometriosis

on life course

Less outgoing

Traveled less



Outlines of endomeriosis
comorbidity

Conclusions



Reasons for comorbidity of
endometriosis

Altered milieu Shared factors
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Physical comorbidity of

I Ovarian ca.
? EM/breast ca.
I Thyroid ca.
l Cervical ca.

I Autoimmune
(SLE,RA,SS,MS,|BD)

I Allergies

I Asthma

endometriosis

Cancer ' CVD

® ¢

o ”

Immune Gl &
disorders ., others

© &

fow
f cAD/HD
fova

1§ Mortality

f Bs

I Bowel obs.
I Fibromyalgia

fic




Psychological comorbidity of
endometriosis

Quality of life I Mental health

@
l Quality of life T !

Social function | Sexuality

I Depression
I Anxiety

l Sexual function

Ly
l Work productivity [-\
J Daily activities =®&
L




Potential factors mediating Ways to minimize
the impact of endometriosis Impact of endometriosis
on life course on life course

Age at symptom onset and eventual diagnosis

Delay in diagnosis

Social/family/spouse support

Psychological considerations (eg, abuse/early traumatic exposures,
stress, anxiety, depression) [ ] =

Severity, frequency, and predictability” of pain 1 1
el i Q Early diagnosis
Infertility

Pregnancy/successful livebirth
Comorbidities and their symptoms 0.0
Response (or non-response) to treatment D & ' ' 1
R — g Effective intervention
Geographic location
Financial status

Access to healthcare
Hysreciony [#) Long-term care

e et @ s support

Complementary and alternative medicine coping mechanisms,

including mindfulness training or other mind-body interventions
Predisposition to pain/chronic pain syndromes

L\

Missmer et al. International Journal of General
Medicine 2021
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Ragproaduictive Soaiey

0T Vol I5011) 15401548
Further Evidence for Hypercoagulability ® e daci 0l

napmpub comijosrnab-permmian

in Women With Ovarian Endometriomas el ooty ot

joumals sageput.comhomess

®ISAGE

Ding et al. Reproductive Sciences 2018

A cross-sectional study
Ding Ding, MD, PhD', Xishi Liu, MD, PhD'-*,
and Sun-Wei Guo, PhD'?

100 women with pre-operative ovarian endometriomas (OMA) and post-operation
100 women without endometriosis
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KHJJ Chiang et al. Journal of the Formosan Medical Association 2021
Original Article
Risk of major adverse cardiovascular and L.}

e

A retrospective population-based cohort study (NHIRD)
17,543 Endometriosis (EM) vs. 70,172 without EM

cerebrovascular events in Taiwanese women
with endometriosis
Hsin-Ju Chiang *°, Kue-Chung Lan *, Yao-Hsu Yang =",

John ¥, Chiang *', Fu-Tsal Kung *, Fu-Jen Huang *, Yu-Ju Lin*,

Yu-Ting 5u , Pei-Hsun Sung ="
MACCE: major adverse cardiovascular and cerebrovascular events
Major CVD: AMI or HF

CVA: acute ischemic or hemorrhagic stroke

=
=21

— EM group
Non-EM group

Log-rank test: P value < 0.001

E
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/
e
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Cumulative Incidence of
MACCE (%)
ha

o 2 4 & & 10 12 14 16
Time to MACCE (Years)
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o
T
X3 w

Major CVD (%)

Cumulative Incidence of

EM group
Non-EM group

Log-rank test: P value < 0.001
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E
3
C
A

4 & g8 10
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CVA (%)

Cumulative Incidence of

EM group
Non-EM group

Log-rank test: P value < 0.001
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Endometriosis > Ctrl
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ScienceDirect
- i Chiang et al. Journal of the Formosan Medical Association 2021

Original Article

Risk of major adverse cardiovascular and L

cerebrovascular events in Taiwanese women A retrOSpeCtive pOpU|ati0n_based COhOft StUdy (NHIRD)
with endometriosis 17,543 Endometriosis (EM) vs. 70,172 without EM

Hsin-Ju Chiang ", Kue-Chung Lan °, Yao-Hsu Yang “°,
John ¥, Chiang *', Fu-Tsal Kung *, Fu-Jen Huang °, Yu-Ju Lin*,
Yu-Ting Su *, Pei-Hsun Sung *™*

Table 3 Cox regression multivariate analysis® far entifying the predictors of MACLE, including major OV and CvA.

MACCE Major CvD VA
aHR o5% €l P-value aHR 95% Cl P-valus aHR oR% Ci F-value

EM

Ho 1.00G 1.00 1.00

Yes 117 1.05--1.2%  (.DD53 1.19 1.01-1.40  0.0385 1.16 1.02-1.31 G.028%
Age (year)

18-24 1.00 1.00 1.00

35-50 139 29439 {10001 104  Z2.45-1.83 <0.0001 .74 342449 < (. 0001
Levet of urbanization

1 {rural) 1.00 1.00 1.00

2 1.03 085126 07533 0938 Q713 0873 112 088143 0367

3 086 073502 0.0868 0.8 064108 01616 LR 073153 039

4 (uwrban) 0.84 070100 0D.0483 0.3 0.681.17 0.3977 .82 0.66—1.04 01MS
Level of income

1 {lowest) 1.00 1.00 1.00

i 083 0.71-0.97 00497 0.5 0.64—1.04 D.0928 Q.82 DA7T1.00  0.0d445

3 ¢c99 D.BF-t.12 (L8288 095 O0.7a—1.1% 0.5963 0.9 085196 0.907

4 {highest) 0,74 0.43-0.84 <{1.0001 0.59  0.46-0.76 <0001 0.7% D.45095 O0.MXS
Cormorbidity

Hypertension 170 335410 <0.00M 4.80 408565 <0001 310 281343 < 0.0001

DMiabetes mellitus  1.42 1.25-1.60  <(.0000 1.56 1.39—1.99 <001 132 143155 00004

Dyslipidemia 1. 0.99-1.13 09261 0. 0.81-1.14 D&439 1.03 0.9-1.19 G.p443

Gout 142 0.93-1.35 0.2468 1.35 1.04—1.76  0.0251 1.M 0.79-1.30  0.508¢

Amenorrhea 09  D.B9-—1.10  0D.B841 0.Bs 0.72-1.2  D0.0751 106 091411 0.3742

-

MACCE Endometriosis > Ctrl (aHR=1.17)
CVD Endometriosis > Ctrl (aHR=1.19)
CVA Endometriosis > Ctrl (aHR=1.16)
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Original Article

B e 5 A retrospective population-based cohort study (NHIRD)
with endometriosis 17,543 Endometriosis (EM) vs. 70,172 without EM

Hsin-Ju Chiang ™", Kuo-Chung Lan *, Yao-Hsu Yang 7,
John Y. Chiang “', Fu-Tsai Kung *, Fu-Jen Huang *, Yu-Ju Lin *,
Yu-Ting Su “, Pei-Hsun Sung ="

MACCE: major adverse cardiovascular and cerebrovascular events

B 4

None

Medical treatment
Surgical treatment
Combined treatment
Log-rank test: P value < 0.001

=]

Cumulative Incidence of
MACCE (%)
=9

!Ji
— —1

0 2 4 6 8 10 12 14 16
Time to MACCE (Years)

MACCE Medical, surgical, combined Tx < Non-Tx



ASRM score

scientific reports
Vanni et al. Scientific Reports 2021

“FEN Concomitant autoimmunity may
be a predictor of more severe :
stages of endometriosis A retrospective cohort study

Yol St . e st et St ik Pl 384 women with endometriosis

FaaleVigand® & Masima Cardini’

Cases (n=96). endometriosis and an autoimmune disease
Controls (n=288): endometriosis without history of autoimmunity

il Risk factors for stage |V of endometriosis
e
P Age at evaluation {years) Lot GA7-104  [065
Age at diagnostic LS {years) (.97 ho4-1.01 | 023
. Age ab symiploms onset (vears) 0.97 h94-101 |19
Time from LS (years) 101 0.87-1.05 | 048
Number of LS procedures® 181 1.45-5.43 | 0.002 2.70 [.A7-530 [ 0,050
25
l Wumber of clinical evaluations | 0,91 0.79-1.05 | 0.20
J_ Autoimmunity™ 2.63 1.64-4.21 | 0.000 2.54 L7410 | 0.004
*] . . Hormone therapy 1.26 0495-1.67 | 011

Nanc e

Concomitant autoimmune disease

ASRM score Autoimmune disease was

an independent risk factors for
Cases > Ctrl stage IV of endometriosis
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