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preservation strategies

Fertility-sparing surgery preserving gonads. Preservation
of the uterus in females. Use of cryopreservation may
also be considered prior to surgery if the risk of gonadal
damage is high

- i ; ing aiming at reducing damage of reproductive
; ans and surgical ovarian transposition
to pelvic organ

d d servation may also be considered prior to
and gonads radiotherapy

Use of cryopre anon p

for males, freezing of
and gs

gthods such as sperm banking

Qs and oocytes for females
Sue freezing

treatment
high risk of

gonadal damage

for EStrogén; ' of age when being planned for a 5-yg
sensitive breast treatment and >28 years if a 10-year tf

cancer _
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Stages.of follicular development

j_
Primary follicle

Oocyte

Pregranulosa calls

\n‘ ;%1
Primordial follicle @,
-

DRulation

Figure 2. Different stages of follicular develog
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Proposed mechanisms of chemotherapy-induced ovarian damage

Multilayer preantsal folliche
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Fertility preservation tree

Evaluaion of

i 1. Hormone assay (AMH, FSH, E2)
ovarian reserve

2. Gyn sonography

1. Good ovarian reserv 1. Poor ovarian reserve
2. <40ylo 2. >=40ylo

GnRH rescue
(before C/T monthly)

Random start _ _
ovarian stimulation | [Ovarian tissue
(~ 10 days) freezing

Oocyte W ( Embryo
freezing J L freezing

NEJM 2009 ;360:902
F&S 2013 ;100:1214

J Clin Oncol. 2015 Aug 1; 33(22): 2424—-2429
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Mechanism of GhRH rescue
effect

Cyclophosphamide

(or other alkyl. agent) Yollicular

Atresia

NLEstmgen
¥ Inhibin

Hum Reprod Update 2008;14:553-561
Front Neuroendocrinol. 2021 Jan;60:100876.




Crycpreservation techniques

.' NEW ENGLAND JOURNAL of MEDICINE
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% pian, M.D., Editor

Fertility Pr n in Women

Jacques Donnez, M.D., Ph.D., an @e e Dolmans, M.D., Ph.D.
e Requires a male p@

Benign indications or pI reasons
Reproductive autonomy
2020, ASRM removes the ex eﬁtal label from

Ovarian Tissue Cryopreservation pediatric
research must continue
For patients who need immediate chemotherapy


簡報者
簡報註解
但也只有在某些國家可以做, 那目前主要還是另外兩種 的cryopreservation


Oocyie or embryo
cryopreservation




First IVF baby

Louise Brown, the first in vitro
fertilization (IVF) baby, was born
on July 28, 1978.
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Self-injection

Injection site; abdomen Needle insertion; 90 °C



簡報者
簡報註解
The needle can now fully be inserted under an 90 degree angle into the abdomen. Push gently the injection button to inject the Puregon.When the injection is ready wait 5 seconds before removing the Pen. This is to prevent any leaking back of drug. Cover the injection site with a alcohol moistened swab. 


Random start

New strategies of ovari{?'nulation based oo

on the concept of ovaria ?zular waves: From
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簡報者
簡報註解
Multicyclic development of follicle
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Huang and Li. Reproductive Biology and Endocrinology (2018) 16:18.
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Gamete and embryo cryopreservation
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Osmotic
equilibration .
before cooling |
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Kuwayama et al. RBM Online 2005;11:300.
Chen et al. Taiwan J Obstet Gynecol 2009;48:15.
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In 201 mencan Society for Reproductive
Medicine *cd the “experimental” label from the

procedure, 1es about improved success rates
and data that sh 0 increase in birth defects in

babies. ‘—’FW’*"??%R%

NYU'’s clinic now perf 10 egg freezing
retrievals a week. “Five yea 0, only 5 percent of our
procedures were egg freezing, a at was mostly for

cancer patients. In 2013 egg free ng ae
third of our business, and the vast fmajority were
elective

The current status of egg banking in the US



Egg-freezing should be
Wa experts urge -

Speciali
that have e

widely accessi Prior to

December 2012,
around 18,000
eggs had been
stored m the UK
for patients’ own
se, the HFEA

Sarah Boseley, health edit
The Guardian, Friday 3 Oc

& Jump to comments (31)

In the UK, only 20 babies have yet been born
from frozen eggs, according to the Human
Fertilisation and Embryology Authority.
Photograph: Alamy/Alamy
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Sakkara et al. Hum. Reprod. 2011;26:1768-1774



group from 23 up to 37 years 1s 22.5 (SD: 1.55)

in

Thtz?an number of mature oocytes needed per live birth
V4

&A EErETIS
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23,888 IVF cycles
80 - (212,009 mature oocytes)
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University Hospital,
60 Brussels

between 1992 and 2009 .
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Ovarian tissue
cryopreservation




Ovarian tissue

* Need immedizte
chemotherapy
* Prepubertal

Malignant Diseases
If the patient is prepubertal or
requires immediate chemotherapy

Ovarian tissue slices

<

Transport at 4°C On site

Cryopreserved
by slow freezing

/f) Malignant Diseases

If the patient is
postpubertal and

can delay chemotherapy
by approximately 2 weeks

\
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Benign Diseases

Age-Related Fertility Decline

r

In vitro

maturation @

Invitro
fertilization

o

Alginate or fibrin

Artificial ovary

Implantation ~ Graft to
inside a ovarian

peritoneal medulla
Embryo transfer ~ window

v
No risk of transferring
malignant cells

Orthotopic
transplantation

Controlled ovarian
stimulation and
ovum pickup

999

Vitrification

|

4 In vitro
~ fertilization

Embryo transfer



簡報者
簡報註解
如果患者處於青春期前或需要立即化療  就把卵巢組織切成條狀，將組織透過slow freezing 進行冷凍 解凍後如過沒有重新植入malignant cell 的風險的話 可以直接reimplantation 到ovarian fossa內 或是ovarian medulla, 那如果重新植入有malignant cell 風險的話可以先分離出primordial follicle 在體外培養成成熟卵子 在進行受精植入
--------------------------------------------------------------------------------------------------------------
（圖 A），則以多個活檢標本（或整個器官）的形式切除卵巢組織並切成皮質條。然後將組織通過現場緩慢冷凍（或在 4°C 的溫度下運輸到加工現場）進行冷凍保存。解凍後，如果沒有傳播惡性細胞的風險，可以將卵巢組織移植到 卵巢髓質（如果仍然存在至少一個卵巢）或重新植入peritoneal window內。如果有malignant風險 去除惡性細胞後，可以分離出PMF並在體外培養，獲得成熟的卵子，然後進行受精和輸送到子宮腔。可以將分離的卵泡放置在支架（藻酸鹽或纖維蛋白）內，形成可以移植的人造卵巢 到卵巢髓質或腹膜窗。

如果患者處於青春期後，化療可延遲約 2 週 （圖 B），成熟的卵母細胞可以在卵巢刺激後取出並在現場玻璃化。解凍後，它們可以受精和變性 以胚胎的形式輸送到子宮腔。該技術也可用於患有良性疾病或年齡較大的女性 相關生育率下降。面板 A 和 B 中的技術也可以結合使用，卵巢組織冷凍保存，然後進行受控 卵巢刺激和卵母細胞玻璃化。理論上，這種組合技術產生了 50% 到 60% 的活產機會。


Ovarian tissue transplantation

Figure 3 Techniques for
ovarian tissue reimplanta-
tion. Frozen-thawed ovar-
ian  tissue  fragments
placed in a decorticated
ovary (a) and subse-
quently covered with
Interceed and fibrin glue
(b). Peritoneal window
created by means of scis-
sors and ovarian cortex
pieces (c), covered after
with Interceed and fibrin
glue. Medulla of each
fragment has to be
grafted facing and in con-
tact with the denuded
ovary (a) or the perito-
neum (c) accordingly.

J. Obstet. Gynaecol. Res. Vol. 45, No. 2: 266-279, February 2019
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Adverse outcomes associated with fertility
grvation treatment

JAMA Oncology | Originallnvestiga@
Relapse Rates and Diseasé-S
for Fertility Preservation at

Anna Marklund, MD, PhD; Tobias Lekberg, MD; Elham Hedayati, MD, Wﬁ Alljegren, MD, PhD;
Jonas Bergh, MD, PhD; Frida E. Lundberg, PhD; Kenny A. Rodriguez-WallDer, @3

O Supplemental content

JAMA Oncol. 2022 Oct 1;8(10):1438-1446
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Adverse outcomes associated with fertility

an aged 21-42 y with
C isofBCinSwpden

468 Women aged 21-42 y who underwent FP
for BC in one of the Swedish university
/ hospitals 1994-June 2017

in situ (7 with FP)
is at diagnosis (5 with FP)
FP)

L

6355 Base population
439 Exposed to FP
5916 Unexposed to FP

v
Matched 1:2 on age, region,
and calendar peniod
5080 Excluded
63 Synchronous bilateral BC (3 with F
74 No surgery (3 with FP)

8 FP at time of relapse or contralateral
BC (8 with FP)
4935 Not matched to exposed (no FP) 1

J JAMA Oncol. 2022

1275 Matched cohort Oct 1;8(10):1438-1446
425 Exposed to FP
850 Unexposed to FP Company Logo




Adverse outcomes associated with fertility
, Preservation treatment

vikal in the Cohort

Figure 2. Cancer-Specifi
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Years since is
No. at risk
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Adverse outcomes associated with fertility

Figure 3. Relapse-Free

Rela pse-free survival, %

D ) L] Ll ] T ]
0 2.5 50 7 0 12.5 15.0
Years since 5
No. at risk
Unexposed 482 149 247 143 50 16
FP without stimulation 43 39 29 21 4

FP with stimulation

198 105 60

JAMA Oncol. 2022 Oct 1;8(10):1438-1446
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Adverse outcomes associated with fertility

e |In thi
hormo

ort study, FP with or without
iImulation was not

associated é@h any increased risk of
e

relapse or
women with b

e-specific mortality in
cancer.
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Adverse outcomes associated with fertility

Feéservation treatment

(2022) 134141

European Journal o

Available online at www.sciencedirectcom

ScienceDirect

Phomepage: www.ejcancer.com

El . SEVIER

Original Research

arian m)
rQzole for fertility EE
multicenter

Efficacy and safety of contr
hyperstimulation with or with
preservation in breast cancer pat
retrospective study

Oranite Goldrat “*, Manon De Cooman °, Audrey ¥ ez ,

Anne Delbaere “, Emmanuelle D’Orazio “, Isabelle Deveest
Christine Decanter

® Fertility Clinic, Department of Obstetrics and Gynecology, CUB Erasme Hospital, Universite Libre de Bru NE ).
Route de Lennik 808, 1070 Brussels, Belgium

Eur J Cancer. 2022 Oct:174:134-141
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Adverse outcomes associated with fertility

oreservation treatment

(; BC patients < 41 y undergoing COH for FP

\ N=133
Let-COH cCOH
Excluded N=17 " N=58 N=75 Excluded N=19
3 patient refusal 1 patient refusal
2 stimulation failure 2 stimulation failure
1 missing data 2 missing data
7 AMH< 0.5ng/ml 2 AMH< 0.5ng/ml
1 AMH> 8ng/ml 10 AMH> 8ng/m!|
1 benign disease Included Let-CO Included cCOH 2 follow-up < 2 years
1 metastatic disease N=41 =56
1 follow-up < 2 years
Fig. 1. Flowchart. Abbreviations: AMH: anti-mullerian hormone, BC: breast canc COH: letrozole-associated controlled ovarian
hyperstimulation, cCOH: conventional controlled ovarian hyperstimulation.
v N\
Letrozole seems to be beneficial regarding the ndmbep of mature oocytes
‘ retrieved while minimizing the risk of supraphysi iC estrogen exposure. At
this time point, there were no safety concerns regarding’cC in the
adjuvant setting but a longer follow-up is warranted.

www.themegallery.com Eur J Cancer. 2022 Oct:174-134-141



Adverse outcomes associated with fertility

arvation treatment
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Is ovarian recovery a@ otherapy in young patients with
early breast cancer influ by controlled ovarian
hyperstimulation for fertll rvation or tumor
characteristics? Results of a pr ive study in 126 patients

Audrey Mailliez* © | Pascal Pigny*® | Emilie Boga ura Keller® |
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Adverse outcomes associated with fertility

preservation treatment

, Inclusion
Exclusion fggm analygis (N = 2)
Consent Wjthdrafval (N=1) |
No data coleCted W
L /.

No chemotherapyv

v
Ovarian stimulation
N =58
Adjuvant chemotherapy (N = 58)

v

No ovarian stimulation

N =68

djuvant chemotherapy (N = 42)
uvant chemotherapy (N = 26)"

Received Gn-RH agonist (N = 1) [¢— — Received Gn-RH agonist (N = 3)
A 4 YA
Evaluable patients Evaluabfe patients
for menstrual function and AMH2 for menstruaf functiogand AMH 2
- Menstrual function (N = 49) - Menstrual fun =41)

- AMH at cycle 6 (N = 49) - AMH at cycle 6 (W< 42)
- AMH at 12-24 months (N = 52) - AMH at 12-24 months (N4 35)

Int J Cancer. 2022 Jun 1;150(11):1850-1860
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Adverse outcomes associated with fertility

.

1
2 | Amenorthea (%) -0
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FIGURE 2 Evolution of prevalence of amenorrhea and me

AMH level over time. Patients received six courses of chemotherapy
over a 18-week period. Measurements were performed at the
beginning of the 2nd cycle (C2), 4th cycle (C4) and 6th cycle (Cé),
then every 3 months after the end of chemotherapy for 1 year (M3,
M6, M9 and M12), and finally 24 months after the end (M24) of
chemotherapy

Time

Int J Cancer. 2022 Jun 1;150(11):1850-1860
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Adverse outcomes associated with fertility

arvation treatment

° Seru% a marker of ovarian follicular

conten real-time indicator of both follicular
depletio ovarian recovery in patients with
cancer.

* The findings i
chemotherapy is
persistent ameno

* There was no significant 3gssociation between
tumor characteristics, @» preservation with

controlled ovarian hypers tion or recovery
of the ovarian reserve.

* The study underlines the necessity of fertility
preservation before commencin emotherapy.

cate that sequential
pciated with a higher risk of

Int J Cancer. 2022 Jun 1;150(11):1850-1860
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The Ethics of Egg Freezing
roductive autonomy versus

ing of the child

Neonatal and maternal rWeased of at an advanced maternal age

Among women aged 50-65 yea@ of the infants have a LBW.

Older parents can provide advantages} relational stability, parent- §
child interactions and financial situation O
 More [VF-related births J

Significant more malformation in children conceived after IV, S

Elevated risk for preterm birth even in singletons after IVF

R Swiss Med Wkly. 2013:143:w13746






1ake home message

* Ovarian damage.from chemotherapy
* Primordial foIIi direct loss/ indirect loss

* Antral follicle 2> 029
 Alkylating agent :

* Fertility preservation é
6) te, ovarian tissue

* Cryopreservation - emb

r damage
phamide

 GnRH analogue
 Efficacy of IVF with the tlmln‘hemotherapy

« Before chemotherapy

* Immediately after chemotherapy - ov@[is ue
cryopreservation
 After chemotherapy - interval >6 months to\1 year

57


簡報者
簡報註解
最後Take home message, chemo對卵巢的影響在primordial follicle 上有因為 化療藥物用diffuse的方式造成primodial follicle 直接損害、或是造成 PMF 過度 activation的間接損害. Chemo 也有可能透過血液循環傷害血管豐沛的antral follicle. 那不同種的chemo 對ovary 的傷害程度不同 目前最嚴重的是alkylating agent 像是cyclophosphamide. Fertility preservation 有 embryo oocyte ovarian tissue cryopreservation,  embryo 需要伴侶 結婚, 那 ovarian tissue 是對需要立即性做治療或是青春期前的少女是個好方法 但是需要考慮到有重新植入有malignant cell 風險 目前也只有部分國家可以做. 那建議什麼時候開始進行IVF 如果病人治療可以等的話 當然是打chemo 前取的品質會比較好, 那如果不能等需要馬上做治療而且做的治療會永久傷害ovary 的話 目前可能就只能考慮ovarian tissue cryopreservation,  那如果不會永久傷害 建議做完chemo 後 間格 半年到一年 的時間進行IVF 大約是folliculogenesis 的時間

===========================================
給予GnRH analogue 也是類似的意思 會先接上去GnRH receptor 剛開始會釋放一些內原性的LH FSH之後再佔領downregularion 就不會分泌什麼hormone 然後blood supply 就會下降  chemo 流過去的量會減少 達到保護卵巢功能的效果 


Folliculogenesis

Int. J. Mol. Sci. 2019, 20, 4720
Front Endocrinol . 2022 Oct 24;13:985525
Gynecol Endocrinol. 2022 Nov 20;1-6.

BMC Womens Health. 2022 Nov 7,;22(1):436
‘ Hypothalamus/pituitary

N\

02
'”@" 'ﬁs::; ﬁﬁﬁ @@

Primordial Primary secondary small antral initral Owvulatory
2=3 mm N0 ming 20 mm

>120 days 85 days 14

7 months

Recruitment Selection Dominance 58


簡報者
簡報註解
做完chemo 到下次取卵至少要間隔的時間 至少也要等到primordial follicle 長大到 growing follicle 
-------------------------------------------------------------------
那整個primordial follicle 長到可以ovulation 大概需要 7個月
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