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Infertility is becoming more common now 
affecting 1 in 7 couples

Sexually transmitted infections Obesity

Cigarette smoking Age at childbearing 



Assisted Reproductive Techniques (ART)

1-4 % of babies born by ART in most Western countries. In parts of 
Scandinavia, the rates are even higher.



Louise Brown born 1978



ART: more common



ART: changing peoples lives



ART: more complex



ART: becoming international



ART: getting much more complicated



Oldest mother, Maria del Carmen Bousada de 
Lara, 67. 

In 2007, the Spanish women gave birth to twins 
following IVF treatment in the US, after 
convincing the clinic that she was 55.

Dies at age 69

ART: getting uncomfortable



ART: getting very uncomfortable



ART: getting very uncomfortable



ART: getting very very uncomfortable



Google Baby
http://www.youtube.com/watch?v=_Cbrmn4GTe0

http://www.youtube.com/watch?v=pQGlAM0iWFM&feature=related



Baby Gammy



Infertility is becoming more common now 
affecting 1 in 7 couples

Sexually transmitted infections Obesity

Cigarette smoking Age at childbearing 



Clinical Priority Assessment Criteria 
(CPAC)

Eligibility For Publicly Funded Treatment
To be eligible for a publicly funded specialist appointment, a woman must be a New Zealand 
resident, under 40 years of age and have at least one year of infertility. 

There are some couples who will not be eligible for publicly funded treatment. 

These include:
Women aged 40 or older
Women who smoke (women need to have been non smokers for at least three months)
Women who have a BMI greater than 32
Couples who have two or more children, aged 12 or younger, living at home



Tubal disease: Chlamydia

In ~ 50% of tubal disease, the cause is chlamydia infection

The cervix is the main site of infection

Symptoms include spotting between periods, yellowish vaginal
discharge and frequent urination

The cervix, vagina, urethra and vulva can become reddened and
irritated



Tubal disease: Chlamydia

75% of women have no symptoms (50% of men)

A raised chlamydia antibody titre is associated with a high likelihood
of tubal damage, both partners should be treated with antibiotics

20-40% of women will have antibodies to chlamydia

One of the most preventable forms of infertility



Trends in chlamydia diagnosis rates
Bender N et al. Sex Transm Infect 2011;87:601-608

Presenter
Presentation Notes
Trends in chlamydia diagnosis rates, testing rates and percentage of chlamydia test with a positive result, 1999–2008. (A) Chlamydia diagnoses per 100 000 women 15–39 years, age standardised. (B) Total chlamydia tests per 100 000 population; (C) positive tests per 100 chlamydia tests performed in total population. Data from laboratory-based reporting, except for the Netherlands (dashed line), which include all cases from sexually transmitted infection clinics plus cases extrapolated from sentinel general practice clinics (95% CIs shown but are very narrow). Data from New Zealand are from six counties and are shown with 95% CIs.
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Source: Sexually Transmitted Infections in New Zealand: Annual Surveillance Report 2012, available from www.surv.esr.cri.nz

Note: Based on laboratory data from 15 District Health Boards.
Dotted line represents the 95% confidence interval.



Chlamydia rates per 100 000 population by age group and sex, 2009–2012
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Obesity

Obesity is defined by the 
body mass index (BMI), 
which is the ratio of the 
weight in kilograms divided 
by the height in metres 
squared. Ideal BMI=20-24.9. 
Overweight is BMI=25-29.9, 
and obesity is a BMI >30.



Obesity
Obesity is associated with reduced fertility

Overweight women with PCOS are frequently anovular

Overweight women undergoing IVF treatment have a reduced chance of pregnancy

Pregnancy complications such as miscarriage, neural tube defects and operative 
deliveries occur more commonly in overweight women

Weight loss appears to improve fertility and endocrine abnormalities

Weight loss of a small magnitude (5%) may have a beneficial effect on fertility



Smoking
Studies of women who smoke have shown

Three times higher incidence of infertility (proportional to number of cigarettes smoked)

Poorer response to fertility treatment and reduced chance of conception

50% higher miscarriage rate, and increased ectopic pregnancy

Decreased uterine blood flow in pregnant women, with higher rates of intra-uterine growth 
retardation, congenital abnormalities and infant death

Earlier onset of the menopause



Smoking

Studies of men who smoke have shown

Reduction in sperm counts and normal structure of sperm

Higher risk of impotence

Increased birth defects and a higher incidence of childhood cancer in their children

Increased incidence of asthma in their children



Ovarian aging

Becoming an increasingly important medical and social problem as 
women delay childbearing

Humans beings are not fertile mammals. The average fecundity 
rate per month in humans is ~20-30 %. 

Fertility is highest in women in their twenties (24 years) and 
declines thereafter

The fertility of a couple is much more dependent on the age of the 
female than the male



The decreasing follicle pool and the corresponding reproductive events.
te Velde & Pearson PL. Hum Reprod Update. 2002,8(2):141-54.



Median age of mother at childbearing 
NZ Statistics



Fertility rates in natural populations show a dramatic fall in 
fertility

Cohen, 1998, Clin Obstet Gynecol, 41(4) 958-965



Changes in sexual behaviour
http://www.nationalsexstudy.indiana.edu/
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Fertility rates in fertility clinics show a fall in fertility
Centers for Disease Control and Prevention

Assisted Reproductive Technology Success Rates



Reproductive success declines with age, unless you use donor eggs
Centers for Disease Control and Prevention

Assisted Reproductive Technology Success Rates



Rates of miscarriage increases with increased age
Centers for Disease Control and Prevention

Assisted Reproductive Technology Success Rates
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Follicular changes with age

The quantity of follicles 
declines in proportion to the 
quality of the follicles 
(popcorn hypothesis)

Follicle quality is related to:
less able to respond to hormone 
stimulation 
accumulation of genetic defects



Be Fertility Fit

15-20 % of couples experience fertility problems

One in 7 couples seek specialist help



Probability of clinical pregnancy following intercourse relative to 
ovulation for women of average fertility.

Dunson et al. Human Reproduction, Vol. 17, No. 5, 1399-1403, May 2002



Proportion of ovulating women who have intercourse on a 
given day of the menstrual cycle

Wilcox et al., 2004, Human Reproduction



Fertility 
awareness 
campaigns



New Zealand university students’ knowledge of fertility decline in 
woman via natural pregnancy and IVF

Nathanael Lucas, Roseanne Rosario and Andrew Shelling

Study question
Do New Zealand (NZ) university students understand age related fertility 
decline in spontaneous natural and in vitro fertilisation (IVF) 
pregnancies?

21 question questionnaire completed by 683 University of Auckland 
Students 

Questions were based on a previous study “The fertility myth: Israeli 
students’ knowledge regarding age-related fertility decline and late 
pregnancies in an era of assisted reproductive technologies. Hashiloni-
Dolev et al., Human Reproduction, 2011”



New Zealand university students’ knowledge of fertility decline in 
woman via natural pregnancy and IVF

Nathanael Lucas, Roseanne Rosario and Andrew Shelling



New Zealand university students’ knowledge of fertility decline in 
woman via natural pregnancy and IVF

Nathanael Lucas, Roseanne Rosario and Andrew Shelling

1. Estimate the chances of a healthy woman becoming pregnant after 
having unprotected intercourse with a fertile man at the time of 
ovulation

2. Estimate the likelihood of women, in various age groups to give birth 
via in-vitro fertilisation (IVF)

3. In recent years, an increasing number of pregnancies among older 
women, in New Zealand and around the world have been reported. 
To the best of your knowledge what are the medical procedures/ 
techniques/ well-being initiatives which make such pregnancies 
possible?



Student estimates of successful pregnancies
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Student estimates of successful pregnancies
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Student estimates of successful pregnancies using IVF
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Student estimates of successful pregnancies using IVF
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Responses from open ended question asking what medical techniques/methods/well-
being initiatives students knew that could prolong parenthood


		Technique/Well Being Method 

		Raw Number 

		Percentage 



		IVF 

		504 

		74% 



		Surrogacy 

		107 

		16% 



		Healthy  Lifestyle 

		104 

		15% 



		Hormone Replacement Therapy 

		92 

		13% 



		Other ART’s (e.g ISCI) 

		206 

		30% 



		Sperm or Egg Donation 

		66 

		10% 



		No Idea/Comment/No entry 

		108 

		16% 









New Zealand university students’ knowledge of fertility decline in 
woman via natural pregnancy and IVF

Nathanael Lucas, Roseanne Rosario and Andrew Shelling

Main outcomes
Students correctly identified a fertility decline with age

Students overestimated the rates of pregnancy for both spontaneous 
pregnancy and IVF pregnancies

Students are mainly aware of assistive reproductive technologies being 
available but overestimate there effectiveness

Most students identified IVF to prolong parenthood, few identified that 
older women would require an egg donor

Few students mentioned non-ART or healthy lifestyle as measures to 
prolong parenthood



Fertility awareness: lack of knowledge or choice?

“Emotional infertility”. 31% of women aged 28-45 in a survey of 3000 
women, suggested that they had not met the right partner yet

“Perpetual postponers”. Leading to a rise in those experiencing 
“ambivalent” childlessness

“Inconvenient biology”. When most women are financial security, have 
career flexibility, and have a committed relationship, they have reduced 
fertility



Types of Assisted 
Reproductive Techniques 

(ART)





Embryo grading



Example: Egg donation

Andrew and Angelina are desperate to have a family, but can’t as 
Angelina had to have her ovaries removed. 

What are their options?



Debbie is a friend, can she donate her eggs to 
Angelina? 
Can they pay money to Debbie for her eggs? 
Could Angelina search on the internet for an 
overseas donor?
What rights does Debbie have over the 
resulting baby? 
Can Debbie change her mind, and withdraw 
consent to use the embryo?
Does the resulting baby have a right to know 
that Debbie was the donor?
Can Debbie’s eggs be donated to other 
families?

Example: Egg donation



Egg donation





Example: Sperm donation

Andrew and Angelina are desperate to have a family, but can’t as 
Andrew had his testicles damaged in a game of rugby 

What are their options?



Can they ask Peter, a good looking guy 
at work, to be a sperm donor. 
Or should they get some sperm from 
Andrew’s father or brother, to keep a 
family link?
Or from a good looking guy in a 
Californian sperm bank?
Do they tell the child the origins of the 
sperm donor?

Example: Sperm donation



Sperm donors in the US



Commercial sperm 
donation



Sperm donor with Marfan’s syndrome



Pedigree Showing Offspring of a 
Sperm Donor

Maron, B. J. et al. JAMA 2009;302:1681-1684



Example: Surrogacy

Andrew and Angelina are desperate to have a family, but can’t as 
Angelina had to have her ovaries removed. 

What are their options?



Surrogacy

Can she pay Debbie to carry her 
baby?
What restrictions should they 
place on Debbie? Can she smoke, 
drink, take medications?
What if Debbie changes her mind 
and wants to keep the baby?
Debbie isn’t very keen, so can they 
pay for someone in India to carry 
their baby? 
http://surrogacyindia.com/



Surrogacy



Surrogacy





Pre-implantation genetic diagnosis 
(PGD)

PGD is the use of in vitro fertilisation (IVF) and genetic 
testing to select embryos free of a specific genetic condition 
for transfer to the uterus

Offered as an alternative to pregnancy termination



Cell biopsy for genetic assessment



8-cell embryo, on Day 3 
after IVF, held in place with 
holding pipette

Zona drilling pipette is used 
to drill a hole through the 
zona

The embryo biopsy pipette 
removes a single cell with 
suction 

The cell is removed

Pre-implantation genetic diagnosis 
(PGD)



Good quality 



Bad quality 



Pre-implantation genetic diagnosis 
(PGD)



Next Generation Sequencing



Pre-implantation genetic diagnosis 
(PGD)

Molecular analysis can be undertaken by PCR and cytogenetic analysis by 
FISH

An unaffected embryo is transferred to the uterus of the mother

Affected embryos are discarded, raising ethical issues



Issues arising from PGD

PGD for the purpose of selecting an embryo with a genetic disease

Low penetrance genetic diseases

Late onset genetic diseases

Advanced reproductive age and pre-implantation genetic screening



Issues arising from PGD

Saviour siblings
Commodification of the embryo and resulting child

Adverse psychosocial impacts on the resulting child

Informed consent





Genome Editing





Assisted reproductive technologies
Andrew Shelling
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