Adolescent
endometriosis

. s Hipdtown Uhiversitacres Faris Contive
Université  ASSISTANCE @) HOPITAUX 77 GYN EC CH‘N l\ -
] deParis  PUBLIQUE W DE PARIS = srocA , \/\<>

"} HOTEL-DIEU Service de Gyrnécologie Hopital Cochin FARS IR
/Professor Charles Chapron, o Université de Paris, )
Faculté de Médecine, [
Assistance Publique — Hopitaux de Paris (AP-HP),
Department of Obstetrics and Gynecology |l
and Reproductive Medicine |
K HU Paris Centre, CHU Cochin, Paris, France /

7~ N\
: ) Society of Endometriosis and Uterine Disorders



Gynecology
Surgical unit:
C Chapron, B Borghese, L Marcellin, P Santulli,
A Bourret, L Campin, P Marzouk, G Pierre,
MC Lafay-Pillet, A Gaudet, F Pirot, C Abo
Medical unit:
G Plu-Bureau, L Maitrot-Mantelet,
Reproductive endocrinology unit:
P Santulli, M Bourdon, C Maignien,
S Eskenazy, F Kefelian, C Chapron
Surgery
B Dousset (Digestive) Sapetti (Urologist), Alifano (Thoracic)
Radiology
AE Millischer, C Bordonné,
L Maitrot-Mantelet, F Bourret

Charles Chapron

Professor and Chair,

Laboratory: Geneftic

D Vaiman

Laboratory: /munulogy
F Batteux, S Chouzenoux
C Nicco, C Chéreau, B Weill

Laboratory: Reproductive biology
C Patrat, JP Wolf, V Lange,
K Pocate, JM Kuntzman, C Chalas

Statistical unit F Goffinet, PY Ancel

Department of Obstetrics and Gynecology Il and Reproductive Medicine



Adolescence: Defintions

WHO 1980 Final report, Manila, 12 - 19 years
WHO Regional Office of Western Pacific

Sawyer SM et al., 2018 Lancet Child Adolesc Health 10 — 24 years



Adolescence and endometriosis: US signs

Unselected consecutive population of adolescents (N = 270)

/ Unselected consucutive population
of adolescents

N =270

~

36 patients

13.3%

/

Martire et al ., Fertil Steril (2020)



Adolescence and endometriosis: us signs

Unselected consecutive population of adolescents (N = 270)

| US findings of endometriosis
Total population

Symptoms related to endometriosis (n = 270) Present (n = 36) Absnt (n = 234) Pvalue
Dysmenorhes 147 (54.4) [31 86.1) 116/(49.,6) < .001}
Dyspareunia 24(89) 8(22) 16(6.8) 007
Dysuri 12(44) 3(8.3) 0(38) 205
Dyschezia 15(5.5) 5(13.9) 10(4.3) 391
Heavy menstrual bleeding 81(30.0) EO (55.5) 61(26.1) < .001}
Functional howel symptoms 9(3.3) 4(11.1) 52.1) 020
Chronic pelvic pain 21(18) 5(13.9) 16(6.8) 173

Martire et al ., Fertil Steril (2020)



Adolescent dysmenorrhea: MRI endometrioisis appearence

N = 308 patients

Adolescent
dysmenoorrhea

- . D T4 \"5’77
Endometriosis: 121 RightUSL - Left USL,
OMA and/or DIE (3930/0)

~.

1%, ears

Millischer — Chapron et al., 2021 (in progress)



Adolescent dysmenorrhea: MRI endometrioisis appearence

N = 308 patients

Adolescent ‘
dysmenoorrhea

Endometriosis: 121
OMA and/or DIE (3930/0)
Adenomyosis 41 (13,3%)

1%, ears

Millischer — Chapron et al., 2021 (in progress)



Adolescent dysmenorrhea: MRI endometrioisis appearence

N = 121 patients - 39.3%

OMA 25  (20.7%)

DIE 110  (90.9%)
106
4
0
0

Associated adenomyosis 21 (17.4%)

*: 12 patients (11.3% with asociated OMA) Millischer — Chapron et al., 2021 (in progress)



Adolescent dysmenorrhea: MRI endometrioisis appearence

N = 121 patients - 39.3%

Endometriotic MRI signs MRI signs MRI signs MRI signs

lesions Total <15years | 15-17 years 18- 20 years
121 patients

OMA 25 (20.7%) 1 (4.0%) 7 (28.0%) 17 (68.0%)
DIE 110 (90.9%)
- Retrocervical * 106 (87.6%) 5 (4.7%) 32 (30.2%) 69 (65.1%)
- i i 1)

AT ST ) 0 (0.0%) 2 (50.0%) 2 (50.0%)
- Ureter 0
- Bladder 0 0 0 0

*: torus uterinum, US ligamet(s), vagina

Millischer — Chapron et al., 2021 (in progress)



Adolescent dysmenorrhea: MRI endometrioisis appearence

N = 121 patients - 39.3%

Endometriotic

lesions

MRI signs

Total
121 patients

MRI signs

<15 years
6 patients: 5.0%

MRI signs

15 - 17 years
36 patients: 29.7%

MRI signs

18- 20 years
79 patients: 65.3%

OMA

DIE

- Retrocervical *

- Rectosigmoid

- Ureter
- Bladder

*: torus uterinum, US ligamet(s), vagina

25 (20.7%)

110 (90.9%)

106 (87.6%)

4 (3.4%)

1 (16.7%)

5 (83.3%)

5 (83.3%)

0 (0.0%)

0
0

7 (19.4%)

34 (94.4%)

32 (88.9%)

2 (5.5%)

0
0

17 (21.5%)

71 (89.9%)

69 (87.3%)

2 (2.5%)

0
0

Millischer — Chapron et al., 2021 (in progress)



Adolescent dysmenorrhea: MRI endometrioisis appearence

N = 308 patients

[18-20] vs <15

o
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Odds ratio (log scalke)

no
o

 16.7%

O-I

Odds ratio and confidence intervals for each pairwise comparison between age groups - Population
without superficial endometriosis (alone or combined with+ adenomyosis). N= 308.

Prevalence of endometriosis (%)

25%

Age (year) N1 N2 Odds ratio [95% CI] p-value

A ; ¢ y ‘ ’ : : [15-18[ vs <15 122 26 1.4[0.5-3.8] 0.51
[12-13] [14-15] [15-16[ [16-17[ [17-18] [18-19[ [19-20[ [20-21[ [18-20] vs [15-18[ 160 122 2.3[1.4-3.8] <0.01
Age (year) [18-20] vs <15 160 2 3.3[1.2-8.5] 0.02

Millischer — Chapron et al., 2021 (in progress)



Rethinking endometriosis diagnosis

>

Diagnosis
What is the difficulty ? Pain is THE cardinal symptom

What is the challenge for the gynecologist ?

To determine when the pain is caused by endometriosis
and not due to other gynecologic conditions
or chronic pain syndromes



Endometriosis diagnosis: Questionning

Fam”y hiStory (1st degree relatives)

Endometriosis Daughters Rate ratio
' 0 0 ' 0 0 mother (95% CI)
Authors (year) Country  n Sisters(k) ~ Mothers(%) ~ Mothersorsisters(6) ~ Controls (%) exposure N (%)
Simpson et dl.(1980) USA 3 58 8.l 69 10
Lambetdl. (1986) USA fo38 6. 4§ ¥
Moen and Magnus (1993) Noway SIS 48 39 43(0R:72) 07 YES 12389 455 (3.7)
(n = 24 691)
Coxhead and Thomas (1993) UK 4 - — 94 6
Kennedy etal.(1998) UK Y - — 143 — 212
dos Reisetal. (1999) Brazi I - 86 0 (1.89-2.37)
Stefansson et al. (2002) Iceland M (/RS — — —
Kashima etal. (2004) Japan B 8RR — - S 1o 52371 908 (1.7)
(n = 98 764)
Matalotakis tal. (2008) USA 8% 5 39 95" (OR: 102 |

Adaptated from Dalsgaard et al., Hum Reprod (2013) Dalsgaard et al., Hum Reprod (2013)



Endometriosis: Questioning
Onsetofsymptoms |

Age of 1st pelvic symptoms

5 Percent (%)
Adolescents 67.1%
B Registry |
40 f---38 N=3020
Adults 39.2% D Registry I
30 f--| o &rm oo N=4000 |-
Onset of symptoms Time from seeking B 23
medical attention 2Ll | LN 1 D
to diagnosis 9 13
10
10 _‘ |7
4 3
| 2 1
Adolescents 6.0! 0.2 yeari ) —‘ B o
Under 1519 |20-24 2529 30-34 3539 40-44 45+ Never had
Adults 2.0! 0.3 years 15 symptorns

Greene et al., Fertil Steril (2009) Ballweg ML (2004)



Endometriosis: Age at menarche

Year of Cases Controls Y%
Author study total Total ES (95% CI) Weight
Poor control for confounders i
Buck Loius 2005 32 32 > I -1.09 (-1.94, -0.24) 1.43
Heilier 2007 88 88 —_— -0.35 (-0.64, -0.06) 5.39
Berube 1998 329 262 —_— -0.17 (-0.38, 0.04) 6.62
Hemmings 2004 337 341 —_—! -0.12 (-0.32, 0.07) 6.89
Waller 1998 147 131 B ca— 0.05 (-0.28, 0.38) 4.89
Matorras 1995 174 174 o 0.14 (-0.10, 0.37) 6.24
Mahmood 1991 227 1315 : —_— 0.34 (0.20, 0.48) 7.66
Meiling 1994 203 406 | —_— 0.56 (0.32, 0.81) 6.13
Subtotal (I-squared = 87.0%, p = 0.000) <|> 0.01 (-0.23, 0.25) 45.25
Good control for confounders :
Arumugam 1997 305 305 —0——{— -0.08 (-0.43, 0.26) 4.74
Parazzini 1989 114 1127 — 0.05 (-0.17, 0.26) 6.56
Candiani 1991 241 437 b v conmd 0.08 (-0.12, 0.28) 6.80
Parazzini 1995 372 522 —_—— 0.10 (-0.06, 0.27) 7.23
Cramer 1985 268 3794 = 0.14 (-0.03, 0.31) 7.23
Treloar 2010 61 31 ;v 0.14 (-0.38, 0.67) 2.92
Darrow 1993 104 100 —i 0.23 (-0.17, 0.63) 4.10
Matalliotakis 2008 485 170 -— 0.31 (0.05, 0.57) 5.87
Signorello 1997 50 47 : - 0.34 (-0.31, 0.99) 2.19
Nagle 2009 268 244 —— 0.29 (0.11,0.47) 7.12
Subtotal (lI-squared = 0.0%, p = 0.561) Q 0.15 (0.08, 0.22) 54.75
o [}
Overall (I-squared = 72.5%, p = 0.000) <> 0.10 (-0.01, 0.21) 100.00

I
NOTE: Weights are from random effects analysis | |
I I | I

-2 -1 (0} 1 2
Risk lower with early menarche Risk higher with early menarche

Nnoaham et al., Hum Reprod (2012)




Early menstrual characteristics
and subsequent endometriosis diagnosis

Dysmenorrhe
R N1 T
s 0 0
M BE NE 2600 0

Treolar et al., AJOG (2010)



Menstrual disorder of teenagers

Symptom Frequency Number of 2% (95°% CI)
Yot & #H-+ %0 ($+%($/ TES REMIE EES
93% of adolescents
Feeling really tired 791 1019 78 (75—80) reported pain
Pelvic pain — cramping 701 o886 71 (68—74) . .
Feeling down or depressed 654 1011 65 (62—68) with menstruation
Headaches 641 1004 64 (61—67)
Bloating 618 1003 62 (59-65)
Pelvic pain — aching 604 o776 62 (59-65)
Changes in appetite 607 1005 60 (57—63)
Lower back pain 580 1002 58 (55—61) Parker et a/_’ BJOG (201 0)
Pelvic pain — stabbing 370 o917 40 (B7—44)
Nausea 372 1002 37 (34—40)
Activity Number of respondents N/A High interference* Low interference**
Sexual activity 1020 358 255 (38.5) 407 (61.5)
Sport and exercise 1030 37 336 (33.8) 657 (66.2)
Interferences Social activities 1027 23 262 (26.1) 742 (73.9)
. Relationship with family 1031 31 237 (23.7) 763 (76.3)
of menstruation Relationship with partner 1020 153 151 (19.7) 616 (80.3)
with ||fe activities Completing school work 1031 32 158 (15.8) 841 (84.2)
Relationship with friends 1032 32 153 (15.3) 847 (84.7)
Casual paid work 1025 167 117 (13.6) 741 (86.4)
@ttending school 1035 27 120 (11.9) 888 (88.1)]




DIE: Importance of questioning

Parameters No DIE DIE OR 95% CI
(n=131) (n = 98)

Absenteism
from school 33 (25.2%) 37 (37.7%) 0.04 1.7(1-3)
during
menstruation

Chapron et al., Fertil Steril (2011)



Adolescents with pain

not responding to conventional therapy:
Endometriosis prevalence

Year N Adolescents N patients with Rate (%)
endometriosis

Reese 1996 73.1
Laufer 1997 46 32 69.6
Opoku-Anane 2012 117 115 98.3

Total 230 196 82.2




DIE: Importance of questioning

Parameters DIE OR 95% CI
(n = 98)

Prescription of OCPs 15 (25.9%) 29 (58.0%) 0.001 4.5 (1.9 -10.4)
because of severe 1st DM

Age (years) 18.11 3.2 16.51 24 0.07

Duration of use (years) 51! 3.8 84! 4.2 0.02

Chapron et al., Fertil Steril (2011)



Adolescents with pain

not responding to conventional therapy:
Nature of pain in cases of endometriosis

. — o

Cyclic only 58/115 50.4
Acyclic only 12/115

Both cyclic and acyclic 45/115
Gastrointestinal 18/115 15.7
Urinary 3/115 2.6

Opoku-Anane and Laufer, J Pediatr Adolesc Gynecol (2012)



Menstrual disorder of teenagers:

Possible underlying endometriosis: Atypical symptoms

Symptom Frequency Number of %
respondents (95°%2% CI)

Pain when emptying 116 996 12 (10—14)
bowvels

Pain before or when o3 999 O (8—-11)
passing wind

Pain with full bladder 190 o092 19 (1 7—22)

Pain during or after o5 o093 10 (8—11)
passing urine

Pain during or after 133 1007 13 (11—15)

sexual intercourse

Parker et al., BJOG (2010)



Endometriosis symptoms in women

diagnosed during vs adulthood
) o0 e el Wi o g g ot diagnosi (ddgg,
I o

I -

DiVasta et al., AJOG (2018)



Adolescent endometriosis:
Associated comorbidities

Autoimmune inflammatory diseases

Chronic pain conditions

Endocrine diseases
Respiratory conditions

Psychosocial disorders

Systemic lupus erythematosus
Multiple sclerosis, Rheumatoid arthritis
Sjogren’s syndrome

Migraines, Fibromyalgia

Interstitial cystitis

Chronique fatigue syndrome

Irritable bowel syndrome
Hypothyroidism

Allergies, Asthma

Depression, Anxiety, Sexual abuse

Adaptated from Youngster et al., Curr Opin Pediatr (2013)



Migraines in adolescents endometriosis

No 30 (12.8%) 65 (41.7%) 1.00 (Ref)
Yes 205 (87.2%) 91 (58.3%) 4.77 (2.53 — 9.02
Migraine With Without Ad OR (95% CI)
pain severity score endometriosis endometriosis
0-3 34 (16.8%) 10 (33.3%) 1.00 (Ref)
4-6 67 (33.0%) 9 (30.0%) 3.03 (0.88 - 10.4)
7-10 102 (50.3%) 11 (36.7%) 3.35(1.04 - 10.8)
Miller et al.,
Fertil Steril

Mean score 6.2 = 2.6 4.9 = 3.0 1.22 (1.03 - 1.44) (2018)



Endometriosis diagnosis: Questionning

In utero or early childhood exposure

IR I IR 0 e ey

Neonatal uterine bleeding Rosa (1955) 976

o AIRCECEOFpENC encometioss

Formula-fed infant

Early life body size Kaiser (1974) 153 8 52 01, 2$+(%/ 345678
Maltreatment Huber (1976) 350 12 3.4 Lt . ]
—— — o Brosens, JanBrosens’ and Gusepne Benagian
o Multivariate analysis
Birth weight (mean) 3251 3119 0.002 Prematurity 4.55 (2.05 i 10.1)
Multivariate analysis
-< 2500 g : Increased risk of Osis OR=18 (1.1-2.9) p=0.02 Formula - fed infant 1.98 (1.12 - 3.52)
- <1500 g: Increased risk of DIE 9%(;$#$ <!"+(%& etal.,

L1425 345678 @"&&1AABéR!., C$('BD'$(BB456ES



Endometriosis diagnosis: Questionning

In utero or early childhood exposure

Adverse childhood experiences

Prematurity

Neonatal uterine bleeding
Low birth weight
Formula-fed infant

Early life body size
Maltreatment

Adverse childhood experiences Odds ratio 95% CI

Sexual abuse

Emotional abuse

Emotional neglect

Emotional abuse/neglect

Sexual + emotional abuse

No of abuse/neglect experiences

Inconsistency in family origin

Sexual abuse
Emotional abuse
Emotional neglect
Inconsistency

Mean number

11
1.2
11
11
1.2
11
11

Women with endometriosis
(421 patients;
N, %)
82 (19%)
185 (44%)
211 (50%)
223 (53%)
1.97 = 0.08

1.00 - 2.71
1.10 -1.27
1.01 -1.17
1.04 - 119
1.07 -1.12
1.02 - 1.06
1.04 - 119

Control women P-value
(421 patients;

1.51 &= 0.07

0.0498
0.0000
0.0175
0.0030
0.0001
0.0001
0.0016

0.0338
0.0000
0.0104
0.0007
0.0000

Liebermann

et al.,
Hum Reprod
(2018)



Endometriosis diagnosis: Questionning
Phenotype i -

wi
I Lafay-Pillet, Chapron et al.,
2.0 — B CONTROLS
] E Hum Reprod (2012)
— BMI is inversely ; g 40
- associated with endometriosis s §
£ % s 30
= 25
= : — e S 20
= S §3
e Shah et al., R 5 10
-] Hum Reprod (2013) 3
o.0 D 1

2= e = = == o et e == = BMI<18.5 18.55BMI<22 225BMI<25 BMIZ25

Current body mass index (kafmm2)
@

W A 4 4w

a = rd

Change from ages 10—20 years

[ Decreased 312 146 908 1.07 1.05 (0.21, 1.20) 1.17 (1.00, | .37)]
No change 556 280 438 1.00 1.00 1.00

Vitonis et a[_’ Increased | level 697 310 055 1.10 .12 (1.00, 1.25) 1.05 (0.94, 1.18)
Increased 2 or more levels 252 24 508 1.29 1.22 (1.05, 1.42) 1.13 (0.96, 1.32)
Hum ReprOd (201 O) Change from ages 5—20 years

[ Decreased 228 107 618 1.09 1.07 (0.21, 1.25) 1.21 (1.02, 1 .43)]
No change 492 255 098 1.00 1.00 1.00
Increased | level 690 306 368 .14 .14 (1.02, 1.28) 1.07 (0.94, 1.21)

Increased 2 or more levels 407 162 826 1.25 1.19 (1.04, 1.36) 1.06 (0.92, 1.23)



Endometriosis: How optimize the diagnosis?

[ Questionning ] Imaging

Endometriosis . g’
diagnosis SUP OMA DIE AdOsis
Endometriosis phenotypes

Chapron et al., Nat Rev Endocrinol (2019)






- Not so rare




Adolescent endometriosis
Prevalence of endometriomas

Author Year Age N of Rate
OMAs (%)

Audebert 2000 40 13-19 8 20

Tandoi 2011 57 < 21 43 75

Audebert 2015 55 12 -19 19 34




Adolescent endometriosis
Prevalence of deep endometriosis

Tandoi 2011 57 11

Audebert 2015 55 6



- Not so rare

- Early detection:

+ Shorten the time to diagnosis
+ Prevent enormous impact on adolescent’s QOL




DM: Impact on QOL among adolescents

/ M School absence " Too painful M Blood flow too heavy H Nausea m Vomiting \
80

70

60

50

9% 40

30

20

10

\o_

i

No/mild pain

Moderate pain Severe pain /

Al-Jefout et al., J Pediatr Adolesc Gynecol (2015)



QOL in adolescents and YAW with DP and endometriosis
Short Form-36 (SF-36) QOL survey

Mental Health Index General Health Percépns

Role-Embonal Pain Index

I 'I{

e |

Social Furooning Role-Physical
S

l |I| |1|

N e —————— Physical Furoning ul
s
e ==
L g
_ ) =
et o DO Sy S ———— Py OO S —————————
D ——
0 10 20 30 40 50 60 0 10 20 30 40 50 60
m Controls/No pain Controls/Dyspareunia ®m Endometriosis/No pain  m Endometriosis/Dyspareunia m Controls/No pain Controls/Dyspareunia mEndometriosis/No pain  m Endometriosis/Dyspareunii

SF-36 MENTAL component scores SF-36 PHYSICAL component scores

Schneider et al., J Pediatr Adolesc Health (2020)



Adolescent endometriosis

- Not so rare

- Early detection:

+ Shorten the time to diagnosis
+ Prevent enormous impact on adolescent’s QOL

+ Referral center for endometriosis: Specific consultations for adolescents
+ Communicating endometriosis with young women: school, internet, magazines
+ Development of new specific questionnaire for adolescents
+ Teaching programs: gynecologists, GP, pediatricians, school nurses, pharmacists



Endometriosis / Adenomyosis diagnosis

Strong collaboration

and

Gynecologists Radiologists
Chapron et al., Nat Rev Endocrinol (2019)



Repeat laparoscopy in treated adolescent endometriosis

Roman (2010) 20 <20 Prospect 2.6 years /1_0\
Yeung (2011) 17 <20 Prospect 23.1 months 47 .1
Tandoi (2011) 57 < 21 Retro 5 years 19.3
Audebert (2015) 55 <20 Retro 97.5 months | 32.1

Recurrence rate: 38/149 = 25.5% - Mean Follow-up: 52,95 months; 4.41 years



Endometriosis: Causes for recurrence
Incomplete removal of endometriotic lesions

Age (year) 36-months rate of recurrence (%) p-value
(reoperation or medical treatment)

[ <25 54 0.007 J
26 - 30 23
31-35 13
> 35 0

Importance of patients’s age

as the major risk factor for recurrence
Fedele et al., Am J Obstet Gynecol (2004)



Rethinking endometriosis management

Place of fertility preservation

Desire to become pregnant Desire to become pregnant

Long term FP (ﬁ) Deferred

Immediate Long-term medical
treatment
Immediate - Long-term medical treatment!

Santulli, Bourdon, Chapron et al., RBM Online (in press)

Fertility preservation

o Long-term medical treatment!
Oocytes vitrification
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