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Reproductive Biology of
males and females




Reproductive biology of males and females

IS not the same




Reproductive biology of males and females

Women are born with

their life supply of eggs
Men produce sperm

throughout their lives




Cancer treatment and the
reproductive system




Fertility lssues in survivors from adolescent cancers

Direct effect on gonad or its
endocrine support

Gonadal damage includes depletion
or damage to testicular stem cells

Irradiation of »0.1-1.2 6y or
alkylating agents

Leydig cells are usually unaffected

Pre-pubertal testicle is equally
sensitive

Pacey (2007) Cancer Treatment Reviews 33: 646-655




Females

. -+ Direct effect on gonad or its
endocrine support
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LABORATORY-CLINKAL IMTERFACE

Radiation and chemotherapy can
deplete the size of the follicle pool

Fertility lssues in survivors from adolescent cancers

A 4 Pacoy ®

<2 Gy can destroy 50% of follicle
pool

5-20 Gy can lead to permanent
damage regardless of age

Impaired uterine growth and blood
flow can occur in some individuals

Pacey (2007) Cancer Treatment Reviews 33: 646-655




Fertility preservation

methods in males




Age at Spermache

Spermache occurs at a:

Median age of 13.4 (range 11.7-15.3
years of age.

Median Testicular volume 11.5 ml (4.7 -
19.6ml)

Pubic hair distribution (tanner stage)
2.5 (range 1 - B).

Median height of 160.4 cms (range 151.7
- 175.9).

Spermache is an early pubertal event

Nielsen et al, (1986) J Clin Endocrino/ Metab. 62: 532-535




Initial Sample Quality

Table I. Age, sperm count and semen volume for disease and healthy groups
nsease/group Age (years Sperm count (> (¥ Semen volume (ml)
Mean SEM Mean SEM Mean SEM

Hodgkin's ! | 6.44 (.34 55.56 1.3 1.41 016
MNon-Hodgkin's | .83 (1.7 O1.67 ] 1.75 0.17
Osteosarcoma 16.38 (.24 59.14 |.68 (.15
Ewings sarcom: . | 65/ (r4 .42 2.6 .29
ALL [ | 7.43 ()48 57.43 2 1.02 (.42
AMI ! 14.33 (.67 18 11.1- 67 (.67
Testicular cance | 7.8l 131 31.94 41 19
Leukaemia d 6. /8 (.35 3490 B3 50 (14
Lymphoma 16.17 (.52 66 67 I i (1.33
Oither 2 | 3.1 (1.29 G4 f L, 1%
lotal cancer patients | 667 .12 b3 3 - oy
Healthy donors I 221 (134 Bd.51 1,349 (), 16

ALl acute lymphoblastic leukacmia acute myeloid leukaemia

Bahadur et a/, (2002) Human Reproduction17: 3157-3161




Effects of Storage
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Fresh’ Home Medicult Fertipro
(P<0.001)
Freezing method

Nijs & Ombelet (2001) Human Fertility 4. 158-163




Fertility preservation

methods in females




Freezing of mammalian eggs

Problems with frozen-thawed eggs:
* Hardening of the Zona Pelludica
- Damage to the meiotic spindle

+ Genetic abnormalities (eq.
increased polyploidy & aneuploidy)

Whittingham (1977) J. Reprod. Fertil., 49: 89-94




Table 1. Swmmary choucal outcome of

— | - P p—— -
equthibrmun coolng

Gosden (2005) J. Natl. Cancer Inst Monogr. 34: 60-63




Egg Banking
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Egg collection will delay cancer treatment
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Trounsen & Mohr (1983) Nature 305: 707-709




Embryo freezing ...

» Delays cancer treatment

- Requires woman to have a
partner

- Consent can be withdrawn later
(e.g. Natalie Evans)

* Frozen embryo replacement is
half as successful as fresh
embryo replacement

- Embryo storage is 5 years only

-In some countries embryo
storage is not allowed (e.q.
Ttaly).




Fertility preservation
methods in pre-pubertal

individuals




Strategies for pre-pubertal males & females

Testicular Tissue Ovarian Tissue
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The BFS recommends that these techniques only take
place as part of clinical trials




Natural fertility of

cancer survivors




Paternity after testicular cancer

Brydey et a/, (2005) J. Nat/. Cancer. Inst., 97: 1580-1588




Parenthood probability in cancer patients

First time probability of parenthood at age 35 was:

63% in male cancer patients (n=463)
647% in the general population (n=367,068)

66% in female cancer patients (n=284)
79% in the general populations (n=349,576)

Magelssen et al,, (2008) Human Reproduction 23: 178-186




Assisted conception in

the adult survivor




Assisted Conception Options

Donor Donor
Sperm Egg

No cryobanked

No sperm recovered Frozen .
material

at testicular biopsy embryo
replacement

No
cryobanked —
sperm Sperm recovered at
testicular biopsy

Cryobanked
embryos

No
Ovarian
Function

¥ Azoospermic

Cryobanked
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Spontaneous
Conception

Pacey (2007) Cancer Treatment Reviews 33: 646-655




Assisted Conception

Natural Methods

>20 x 106 sperm/ml
>50% motile
>14% normal forms

Normal
Female
Biology

>5 x 10® motile sperm
Post preparation

Patent Fallopian Tubes
Possible ovulatory problems

>1 x 106 motile sperm >1 viable sperm
Post preparation  post preparation

Blocked or Damaged Fallopian Tubes
Ovulatory problems







Success after long-term storage

Exclusive: Parents of the deep-freeze boy talk to the Mail

THE BABY; 48

THIS ia the miracle 'deap frears’ yeaars ago, Until now, Danlel Daniel’s birth - an o r I :
haby concal i srm  And his family have remained hed his sperm frozen before [
ARG FOLE undargalng troatmant for testiou-
L] ar the  But now his parents Joan and lar cancer which he new would |8
i ade madical Trevor While have (old tha Dally  make km shariba,
as born Iwe  Mail the remarkable siory of FULL STORY - PAGES 2 TO 4 |

Horne et al, (2004) Human Reproduction 19: 1448-1449




Success after long-term storage

Successful sperm storage for 28 years

Joseph Feldschuh, M.D." James Brassel, M.D.." Nancy Durso, M.D." and Allen Levine, M.D

lddant Loboratories, Mew York, New York: "Mid-Atlantie Fertility Center, Bethesda, Maryland: and * Orange OBAGYHN
Associaton. Mew York, Mew York

Objective: To report on 1w instances of successful long-tenm cryopreseryition resulting in live binkhs,
Design: Case report.

Sefting: The putient stored his sperm at a private sperm banking fucility, and his parner underwent artificial
insemination at an obsietrics/gynecology praciice for one pregnancy and al & fermbity center for the other
Patient(s): One man who stored his sperm before trestment for cancer.

Intervention(s): Storage of sperm under liquid nitrogen in & carousel canister system, Intrautering insemination
in which the semen was thawed, washed with human mwhal foid (HTFL, and inseminated,

Main Oulcome Measure(s): Successful pregnancy resulting in live birth

Result(s): Amificial insemination with semen cryopreserved for 21 and 28 years resulted in two live births,
Conclusion(s): This case report describes the to-date longest known successful cryopreservation of sperm. with
fwo live births resulting Trom IUL Soccesstul long-lerm semwen storage can be very benelcud Tor men facing
impatred fertthity or stertlily éarly mn hile, so Chal ey have sullicent me o moke approprate Lomly planning
dhecisions. (Ferl Stend®™ 20584 1007 e3—4, ©2005 by Amencun Society for Reproductive Medicine, )

Key Words: Semen storage. cryvopreservallon, inlraulenneg inseminalion

Feldschuh et a/, (2005) Fertility and Sterility 84:




Female Age and Success at IVF

DO IVF SUCCESS RATES DFFER WITH THE AGES OF WOMEN WHO HAVE HAD IVF?
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HFEA (2005) The Patient's Guide




Pregnancy outcomes




Parenthood probability in cancer patients

First time probability of parenthood at age 35 was:

63% in male cancer patients (n=463)
647% in the general population (n=367,068)

66% in female cancer patients (n=284)
79% in the general populations (n=349,576)

Risk of low birthweight, pre-term delivery and
perinatal mortality in infants born to female cancer
patients was 2.3 times increased (95% CI = 1.1-5.0)

Magelssen et al,, (2008) Human Reproduction 23: 178-186




Incidence of genetic disease

Potentially
mutagenic

(n=408)

Low or non
mutagenic

(n=1,695)

Controls
(n=4,544)

Cytogenetic syndrome

0
(0%)

4
(0.2%)

6
(0.1%)

Single gene disorder

1
(0.2%)

13
(0.8%)

10
(0.2%)

Simple malformation

12
(2.9%)

44
(2.6%)

127
(2.8%)

Total

13
(3.2%)

61
(3.6%)

142
(3.1%)

Meistrich and Byrne (2002) Am. J. Hum. Genet., 70: 1069-1071




Conclusions

Cancer treatment can affect the reproductive system in
complex ways

Sperm banking and its use in ART is now routine

Egg freezing is possible but currently has low rates of
success. Embryo freezing is the only current option for
women

Strategies for fertility preservation in pre-pubertal
individuals (of either sex) remains experimental

Fertility outcomes for cancer survivors are generally very
good

Thank Youl




