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Fertility preservation
• Improvements in treating cancer have enabled many younger 

persons with cancer to survive. 

• 5year survival rates with testicular cancer, hematologic 
malignancies, breast cancer, and other cancers that strike 
young people may be as much as 90% to 95%. 

• Treatment of these cancers is often highly detrimental to both 
male and female reproductive function. 

• Fertility preservation before gonadal damage is emerging as a 
discipline in itself

U.S. National Institutes of Health, National Cancer Institute, Division of 
Cancer Control and Population Sciences. Surveillance, Epidemiology, and 
End Results Program, 1975–2000



❑ Patients receiving potentially gonadotoxic therapies should be
given options for fertility preservation and future
reproduction before starting such treatment

❑ Established methods of fertility preservation include embryo
and oocyte cryopreservation prior to gonadotoxic therapy.

❑ Experimental procedures such as cryopreservation of ovarian
tissue in girls should be offered only in a research setting.

❑ The data on the use of GnRH agonist for ovarian suppression
have been conflicting; until definitive proof of efficacy is
established, other fertility preservation options should be
offered with GnRH agonist.

❑ Ovarian transposition is an option to reduce gonadal damage
prior to pelvic radiotherapy with variable results.

❑ All available options should be offered and can be performed
alone or in combination, often without delay to cancer
treatment.
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GnRH a 
depot for 
ovarian 

suppression

Proposed mechanisms:
▪ Central suppression of gonadotropin 

secretion
▪ Suppresses gonadotropin receptors on 

ovary
▪ Decreases ovarian metabolism and blood 

flow
▪ Up-regulates gonadal protective 

molecules
▪ Prevents apoptosis? Possible protection 

of germ line stem cells?

GnRHa depot protects ovarian function 
by returning it to the pre-pubertal state 



Prevention of Early Menopause Study<br />(POEMS)-S0230<br /> Phase III trial of LHRH analog during chemotherapy to reduce ovarian failure in early stage, hormone receptor-

negative breast cancer: an international Intergroup trial of SWOG, IBCSG, ECOG, and CALGB (Alliance)

Presented By Halle Moore at 2014 ASCO Annual Meeting



Goserelin Administration

Presented By Halle Moore at 2014 ASCO Annual Meeting



POEMS Ovarian Failure

Presented By Halle Moore at 2014 ASCO Annual Meeting



POEMS



• Premenopausal women age 44 years or younger were randomly assigned to receive either triptorelin or 
no triptorelin during (neo)adjuvant chemotherapy and were further stratified by age ( 35, 35 to 39,  39 
years), estrogen receptor status, and chemotherapy regimen

• 47 patients were treated according to assigned groups with

– four cycles of adriamycin plus cyclophosphamide alone 

– followed by four cycles of paclitaxel

– six cycles of fluorouracil, epirubicin, and cyclophosphamide.

• Menstruation resumed in 19 (90%) of 21 patients in the control group and in 23 (88%) of 26 in the 
triptorelin group

• Menses returned after a median of 5.8 months (range, 1 to 19 months) after completion of 
chemotherapy in the triptorelin versus 5.0 months (range, 0 to 28 months) in the control arm.

• Two patients (age 26 and 35 years at random assignment) in the control group had spontaneous 
pregnancies with term deliveries.

When stratified for age, estrogen receptor status, and treatment 
regimen, amenorrhea rates on triptorelin were comparable to those 

seen in the control group.
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Ovariopexy & ovarian transposition
Procedure used before radiotherapy to displace 
ovaries from radiation field. 
Techniques used 

• Lateral fixation of Ovary: Craniospinal 
irradiation, ovary fixed laterally as far as possible 
from the spine. Anatomic relations of ovary with 
Fallopian tube and uterus maintained thus natural 
fertility can be preserved. 

• High fixation of Ovary: For pelvic irradiation 
ovary is anchored, as high as possible, to anterior 
abdominal wall, laterally in the paracolic gutter by 
resection of the utero-ovarian ligament and 
Fallopian tube. Titanium clips placed on the two 
opposite borders of ovary allow radiological 
identification prior to radiotherapy 

Bisharah & 
Tulandi, 2003; 
Cowles et al., 
2007; 
Jadoul et al., 
2007 



Success rates affected by 
• Degree of scatter radiation 
• Vascular compromise 
• Patient age 
• Radiation dose  
• No benefit with 

concomitant chemotherapy

Abdominal transposition

▪ No spontaneous pregnancy 
▪ 2nd procedure needed to 

relocate ovaries to the pelvis
▪ OCR for IVF technically more 

challenging.

Success of ovarian function 
preservation 16 to 90%

Candidates for ovarian transposition should be 
selected carefully, taking into account all variables 
that may affect success rate. 

Thibaud et al., 1992; Morice et al., 2000; Aubard et al., 2001; Scott and Schlaff, 2005
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preserva-
tion

Established methods of fertility preservation include 
embryo & oocyte cryopreservation prior to gonadotoxic 
therapy. 

Aim for Cancer patients:
• Collect as many oocyte or embryos 

before chemo or radiotherapy 
• Shortage of time thus start whenever 

the patient comes even if it is late 
follicular phase or luteal phase

• Follicular phase stimulation OCR 
followed by stimulation in the same 
cycle luteal phase can be done to 
maximize oocyte numbers



From: Ovarian tissue cryopreservation for fertility preservation: clinical and 

research perspectives, Hum Reprod Open. 2017;2017(1).



The emergence of these protocols occurred with data

coming from researchers which fuelled the concept that

OS for IVF can be dissociated from the follicular phase

and its hormonal environment, as long as no fresh ET

takes place. Oocyte yields of these protocols were found

to equal those of OS started in the early follicular phase.

Protocols for ovarian stimulation in patients 
with a small time line

1. Duo-stimulation protocols ‘Duplex protocol’

2. Random start protocols
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Random start protocols:
Patient presenting in late follicular phase or luteal phase 
following COS plans are used: 

I. Late follicular phase: 
I. lead follicle >12 mm: COS with letrozole and gonadotropin 

started without antagonist till spontaneous LH surge for that 
single follicle, continue COS till the secondary follicle cohort 
reaches 12 mm. Add GnRH antagonist till trigger.

II. Lead follicle <12 mm before starting COS, start COS and add 
antagonist from 12 mm cohort size, continue till trigger.

II. Luteal phase COS: Start in 5 to 7 days after hCG or GnRH agonist 
trigger. Ignore menstruation if happens between stimulation 
and use antagonist when cohort 12 mm or start progesterone 
from day of stimulation MPA or DYG till trigger 



<12mm

Late follicular phase start 

Luteal start protocol 







Letrozole with 
gonadotropins
Letrozole 5 mg from day 2 till hCG 
trigger with inj. FSH conventional 
doses with antagonist protocol in 
cOS.
Estradiol levels can be kept to 
almost physiological levels by 
increasing  letrozole dose.

Oktay K, et al.. Reprod Biomed Online. 2010;20:783–8.
Oktay K, Buyuk E, Libertella N, Akar M, Rosenwaks Z. J Clin Oncol. 2005 

Tamoxifen with 
gonadotropins 
60 mg tamoxifen with inj. FSH 
conventional doses with antagonist 
protocol in COS. 
E2 levels on day of hCG significantly 
higher, but effect of estrogen on 
breast tissue blocked at  receptor 
sites.

Recurrence rates do not seem to be increased by tamoxifen, but 
the letrozole protocol may be preferred because it results in 
lower peak E2 levels.

COS using tamoxifen or letrozole with gonadotropin 
may be safer for women with ER+tumor compared to 
gonadotropins alone 



Ovulation trigger: GnRH agonists versus hCG 

Agonists trigger achieved a greater and faster decline of the
estradiol levels in luteal phase without reducing number of
mature oocytes or fertilization rate for women with breast
cancer undergoing fertility preservation by aromatase inhibitor
and FSH stimulation.

Oktay K, et al. GnRH agonist trigger for women with breast cancer undergoing 
fertility preservation by aromatase inhibitor/FSH stimulation. Reprod Biomed 
Online. 2010;20:783–8.



How effective is ovarian tissue 
cryopreservation? 

• First successful pregnancy after replacement of 
cryopreserved ovarian tissue reported by 
Donnez in 2004. 

• Analysis of 60 tissue replacements carried out 
in Belgium, Denmark and Spain demonstrated 
that over 90% of women showed some 
evidence of ovarian activity, in a median of 4 
months after transplantation

18% of these women achieved pregnancy, 
Majority natural conception 
12 live births from 6 women.

(Donnez et al., 2013). 

Ovarian 
tissue cryo-
preservation

Presently ~100 
babies born 
following this 
procedure & 
numbers 
increasing all 
the time. 



Criteria for ovarian tissue banking (by S. Samuel Kim)

1. Communication with oncologists: cancer treatment plan and 
prognosis

2. Age: > 37 & ovarian function present by FSH, AFC or AMH
3. When delaying cancer treatment is not acceptable, 

hormonal stimulation is not permitted, ART is not allowed. 
4. Prepubertal girls with no other options or high risk for POF
5. Informed consent from adult patients or guardians for 

minors 
6. Physically and mentally healthy enough for surgery 
7. Desires to have a child in the future 
8. Counselling on surgical nature of procedure and how to use 

cryo-banked ovarian tissue for fertility restoration 
9. Should understand experimental nature and potential risks 

of cancer cell transmission



Ovarian cortex vitrification vs slow freezing?



IVM of 
oocyte 

cumulus 
complex

Fertility preservation using aspiration and maturation of 
oocyte cumulus complexes to produce oocytes that can 
form developmentally normal embryos for vitrification is 
now establishing with increasing success across ART 
centres.
Reproductive Bio-Medicine Online Oct 2010 , Alak et al., 1998; Cha and Chian, 1998; 
Mikkelsen et al., 1999; Cavilla et al., 2008; Chian et al., 2013

Immature oocyte retrieval can be done both 
in the follicular phase & luteal phase and 
both can be successfully matured in vitro.

If time is insufficient prior to adjuvant  
chemotherapy this is the best method.

Reproductive Bio-Medicine Online Oct 2010 Vol 21, I

http://www.rbmojournal.com/issue/S1472-6483(10)X0012-8
http://www.rbmojournal.com/issue/S1472-6483(10)X0012-8


In Vitro Maturation



❑Accepted fact till now that only 40–80% of 
immature human oocytes can successfully 
complete IVM and fertilization. 

❑Rate of maturation of immature oocytes is well 
below that of oocytes harvested from stimulated 
ovaries.

❑Either protocols are suboptimal or many of the 
harvested oocytes are intrinsically unable to 
undergo maturation Chang et al., 2014 

Drawbacks of IVM



Concerns about welfare of 
resulting offspring not 
sufficient reasons to deny 
treatments assistance in 
reproduction. 

Parents may decide  to 
preserve fertility of minors 
if the intervention is likely 
to provide potential 
benefits to the child. 

Instructions must specify about 
disposition of stored gametes, 
embryos, or gonadal tissue in 
the event of patient’s death or 
unavailability.

PGD to avoid the birth of 
offspring with a high risk of 
inherited cancer is ethically 
acceptable

To conclude




