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Failure to conceive after regular unprotected 

intercourse for 2 years in the absence of 

known reproductive pathology. 
 

RCOG press 2004 

What is infertility? 

 

NICE 



What is infertility? 

 

WHO 

Failure to conceive a pregnancy after 1 years 

contraceptive free intercourse (under 34 yrs) 
 

Failure to conceive a pregnancy after 6 months 

contraceptive free intercourse if female is 

over 36 
(Cooper – Human Reprod. Update 16) 



An emotional experience which 

sometimes requires a physical solution 

What is infertility? 

 



Cumulative conception rate  
for women of varying ages 
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Monthly fecundity by age 

Years     % 

25      25 

30      20 

35      16 

37      11 

40        6 

42        4 

44        2 

 

Source:  Fertility Associates 



Source:  Fertility Associates 

Decline in fertility with age
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New Zealand 

Source:  Max Planck Institute 



Average age of mother at first 

birth in New Zealand 
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Source:  Fertility Associates 

Age at starting private IVF cycle (incl DO)
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Source:  Fertility Associates 

Women >= 40 on starting private IVF (incl DO)
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Age at MoH IVF
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~ 1998 reduced wait 

from 3 to 1 year 

Source:  Fertility Associates 



When? 



Social model of infertility  

 

Community 

Time 

Gender 



Social model of infertility 

Is normal acceptable? 



When should I seek advice? 



What? 
Depends on  

• Diagnosis 

• Time 

• Age 

• Resources 

 

 



Diagnosis 

• Sperm 

• Ovulation 

• Fallopian tubes 

• Female pelvis 

• Age 

 

 

 



Time 







• Unexplained subfertility 

• Spontaneous chance of conception 

 

 

 

 

 

 

 
 

• C.F. clomiphene, IUI 



What then? 

• Time alone 

• Management of pelvic abnormalities 
• Tubal disease 

• Endometriosis 

• Fibroids 

• Uterine abnormalities 



• Ovulation disorders 
• Clomiphene 

• Gonadotrophin ovulation induction 

• IVF 



• Male factor 
• Now 50% of all couples for IVF 

• IUI sometimes an option 

• ICSI has revolutionised IVF for males 

• DI for couples now unusual 

• Vasectomy | reversal 



AMH 

• Anti Mullerian Hormone 
 

• Produced in the gonads alone 
 

• In female rises from zero at birth to modest 
levels at puberty and see slow and steady 
decline thereafter 

 

• Can be measured at any time of cycle and while 
on oral contraceptives 





AMH 

• Useful to assist in estimating likely age at menopause 
and consequently ovarian reserve 

 

• Changes before FSH starts to rise 
 

• Helpful in managing patients likely to hypo or 
hyperstimulate in response to gonadotrophin 

 

• Current evidence doesn’t support its use in 
determining clinical outcomes in treatment 





Source: van Disseldorp et al AMH Predicts Age at Menopause 



Reproductive ageing 

Fertility declines with age 
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Woman’s age (years):   19–26 35–39 27–34 

Intercourse day Dunson et al. (2002) Hum Reprod 
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But what about men? 





Changes in sperm 

975 sperm 

donors over 

20 years 

Source:  Fertility Associates – Rebecca Shine, Mary Birdsall, John Peek 



Diagnosis 

• Tertiary lab semen analysis 

• Motility 

• Morphology 

• Sperm antibodies 

• Sperm D.N.A damage 

 

        





Paternal age effects on time to pregnancy 

Sartorius & Nieschlag, 2010 



Conception rate adjusted for female age  

Some Facts about Ageing, 

Men and Sperm 

  Years Rate 

  < 25 1.00 

  30-34 0.62 

  35-39 0.50 

  > 40 0.51 



Some Facts about Ageing, 

Men and Sperm 

Effect of Weight on Infertility (Nguyen 2007) 

Independent of sexual frequency, age, smoking 

 Normal weight  : 1.0 

 Overweight  : 1.2 

 Obese   : 1.36 

 

Effect of Temperature on Infertility (U.S.C. study) 

• Infertile men spend >30 mins / week in a hot tub 

• Total motile sperm increased 490% at 3-6 months after 
stopping 



• As men age the testes get smaller and softer,  
 sperm morphology and motility tend to 

decline 
 

• DNA fragmentation increases 
 

• IVF pregnancy rate decreases as DNA 
fragmentation increases 

 

• Paternal age >50 leads to doubling the 
chance of fetal death 

 

• Paternal age >40 leads to increased rate of 
miscarriage independent of maternal age 

 

Some Facts about Ageing, 

Men and Sperm 



Some Facts about Ageing, 

Men and Sperm 
Paternal age is a robust risk factor for the incidence of: 

• Schizophrenia in offspring 
– At 45+ odds ratio 3.0 = 1:46 chance (Malaspina 2001) 

– Specific for schizophrenia 
 

• Increase in autism 
– Compared with 30 years 

– >40 3 x the risk 

– >50 5 x the risk 
 

• Increase in achondroplasia 



Changes in sperm 

• DNA fragmentation 
– Age 

– ROS – heat 

– Chemo and radiation 

– Environmental toxins 

– Higher in ejaculate than testicular sperm 

• Tests 
– TUNEL 

– SCSA 

– HALO  



Changes in sperm 





Sperm retrieval for IVF 

• Very few men in whom sperm are unobtainable 

• PESA, TESA, TESE, biopsy, microsurgical biopsy 

• Even in Klinefelter’s Syndrome 



What then? 

• Intrauterine insemination 
• Simple 

• Stimulated 

• IVF 

• Donor gametes  
• Eggs 

• Sperm 

 



Clomiphene alone 

FA study:     15% / month 



IUI   5 years 2007-11: live births 

< 38  ≥ 38 

Clomiphene stimulation alone 30/265 15% 8/104 7% 

21% multiple 0 multiple 

Clomiphene but high oestrogen 

 20/190 11% 9/153 6% 

5% multiple 0 multiple 

Clomiphene with FSH 217/1188 18% 54/714 8% 

18% multiple 13% multiple 



Anovulation 

• Cycle length 

• Family history 

• Social/adolescent history 

• Weight 

• Signs of androgenisation 



Who should do IVF?  

Depends on what the question is 



IVF in 2013 
• All causes, both male and female 

• Blood tests 

• Drugs to block ovulation 

• Ultrasound egg retrieval & embryo replacement 

• Common to be in 40’s 

• Single women and lesbian couples increasingly 

represented 

• Fertility preservation now an option 

 



Fresh implantation rates, women aged =< 37  
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Source:  Fertility Associates 

Age at starting private IVF cycle (incl DO)
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Source:  Fertility Associates 

Women >= 40 on starting private IVF (incl DO)
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Fresh implantation rates, women aged =< 37  

– FAW breaking through the ‘glass ceiling’  
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Thaw implantation rates, women aged =< 37 

- Impact of having mainly frozen blastocysts in 2011 
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Chance of baby, own eggs

0%

10%

20%

30%

40%

50%

<31 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45+

Woman's age

B
ir

th
 r

a
te

 /
 e

g
g

 c
o

ll
e
c
ti

o
n

25% 



Average number of embryos transferred 
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Multiple IVF birth rate fresh IVF 
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Proportion of all embryos frozen 
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Age alone ? even an indication 

Cumulative birth rate (95% CI)  

in women >= 40 years, FA 2003-7 
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Adjuvant “treatments” 

• Aspirin 

• Aspirin / Heparin 

• Colorado protocol 

• Bondi protocol 

• Immunotherapy 

– IVIG 

– Intralipid 

• Acupuncture  

• Lipiodol 

• H.S.G 

• Endometrial injury 

• DHEA 

• Viagra 



Public access 
Consultation 2 level 

 – PRELIMINARY INVESTIGATIONS 

• History and examination of both partners 

• Rubella, VDRL, Hepatitis B antigen, blood 
group antibodies in the woman 

• Length of menstrual cycles, and 
Progesterone 5-9 days before menses 

• FSH day 2-4 cycle 

• Prolactin, LH and thyroid function if irregular 
cycles 

• Semen analysis; repeated in 4-6 weeks if not 
totally normal 

• Laparoscopy or hysterosalpingogram unless 
anovulation, or severe male factor 

• Pelvic ultrasound scan if menstrual or 
ovulation disorder 

 

 

– REFERRAL GUIDELINES 

• Duration of infertility > 18 months 

OR any abnormality on examination 

or investigation 

• BMI < 35 

• Woman < 39 

• EARLY REFERRAL, if  

– Woman’s age > 35 

– Female history of pelvic 

surgery, STD, PID, severe 

cyclic pain 

– Male history of genital 

pathology, urogenital surgery, 

STD 

 

 

 



Public Access 

• 3 level 
• IVF / IUI / Ovulation 

induction /  

  DI / DO 



Public Access 

• Referral from GP 
Northern Regional Fertility Service 

PO Box 24 587 

Royal Oak 

Auckland 1345 
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Dilemmas 

• Age 

• Weight 

• Marital status 

• Cancer care 

• Fertility preservation 

• Cross border reproductive care 

• Embryo disposal 

• Embryo research 



Oocyte freezing 

• Prior to chemo/radiotherapy 

• Religious reasons 

• Legislative restriction 

• Strategy for cumulative outcomes 

• “Social” 



Oocyte freezing 

A. Cobo - Vitrification 

• 486 cycles 

• 2721 oocytes 

• 84% survived thawing 

• 128 deliveries,  29% / transfer 

If >8 oocytes then pregnancy rate (46.4%) 





Case history: 

6/12 trying 

Age 35 

Irregular cycles, 35-56 days 

BMI 25 

• What differential diagnosis? 

• What tests to confirm? 

• What treatment likely? 



Case history: 

Age 32 

3 miscarriages in 1st trimester 

 

• What history matters? 

• What tests? 

• What treatment? 



Case history: 
8/12 trying 

Age 25 

Regular cycles 

 

• What history? 

• What tests? 

• What treatment? 



Case history: 
9/12 trying 

Age 39 

Partner had vas reversal, normal semen analysis 

Regular cycles 

Previous pregnancy terminated in prior relationship 

• What history? 

• What tests? 

• What treatment? 



Ageing is bad for you 

and for your gametes 



Ageing is a terminal disease 



Think probability and time 

when considering referral 



Young sperm is good sperm 



Fresh sperm is good sperm 



Bonk early and often 





Monthly fecundity by age 

Years    % 
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 Source:  Fertility Associates 



Chance of baby, own eggs
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Decline in fertility with age
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A new species? 

IVF-lings… 

• Girls born lighter 

• Taller when compared to MPH  

• There is a trend towards a lower BMI  in the 
IVF groups 

• Lower fasting triglycerides and LDL levels 

• Higher HDL levels 

• Trend to lower fasting insulin levels 

• Trend towards higher IGF I levels 

 Source:  Fertility Associates and Liggins Institute 



IVF success rates 
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Effect of age on outcome 



Social consequences of 

reproductive ageing 

• Altered family relationships 

• Grandparents 

• Have dependents at both end of life scale 

• Increased requirements for state social support 



The  problem is a social one 

requiring a social solution 



A new species? 

IVF-lings… 

• Girls born lighter 

• Taller when compared to MPH  

• There is a trend towards a lower BMI  in the 
IVF groups 

• Lower fasting triglycerides and LDL levels 

• Higher HDL levels 

• Trend to lower fasting insulin levels 

• Trend towards higher IGF I levels 

 Source:  Fertility Associates and Liggins Institute 



Nutrition in fertility 

• Clearly a factor in growth and development 

• A factor in incidence of congenital abnormality 

• Likely to be important in epigenetic influences 

• Perhaps important in ‘ideal’ development 



Blastocyst culture 

• A method for selection 

• ‘Best’ embryos transferred 

• Fewer transfers and same # of babies 

Day 3 

8 cell embryo 
Day 5 

Blastocyst 

Day 6 

Hatching 



Freezing things 

• Embryos 

• Eggs 

• Sperm 



Oocyte freezing – who might benefit? 

• Prior to chemotherapy (not the only option) 

• Prior to surgical management of 

endometriosis 

• Mosaic Turners Syndrome 

• Family history of early menopause (with early 

evidence) 

• ‘Social’ 



Sperm freezing - who might benefit? 

• Prior to chemotherapy 

• Prior to vasectomy 

• In men with family history of declining sperm 
counts 

• ‘Social’ 



The future 

• Sex for fun 

• Insemination for conception 

• IVF using frozen eggs for ‘insurance’ 



The expanding role of IVF 

Dr Richard Fisher 



 

 

Age is a significant issue 



New Zealand 

Source:  Max Planck Institute 



Source:  Fertility Associates 
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Cross border reproductive care 

Oct 2010 to Sept 2011 AUCKLAND 

 

• 28 Patients to San Diego Fertility Clinic alone 

• Average age of egg donors around 23 

• Clinical pregnancy rate of around 65% 

• Returned for thawed embryo replacement  6 

• Transport of frozen embryos 



NZ Census 2006 

9% more women 

than men in  

30 – 34 year 

group 



Social indicators   
 

 

 

 

 

 

 

 

 

 
 

Average age of women at the time of DI treatment 

•Social causes    38.3  

•Other causes     34.5 

Proportion of cycles 

Year Total FAA FAH FAW 

2002 40% 48% 29% 33% 

2003 46% 44% 36% 51% 

2004 45% 40% 33% 55% 

2005 58% 54% 49% 65% 

2006 51% 51% 31% 57% 

2007 58% 59% 56% 57% 

2008 59% 61% 40% 59% 

2009 59% 61% 40% 62% 

2010 55% 57% 38% 55% 

2011 to date 62% 61% 50% 57% 

Indication for Donor Insemination at FA 



• Couples with child(ren) 447,894 

• One parent with child(ren) 193,635 

• 30% of children are from one parent families 

 
 

 

Statistic NZ 2006 Census 

Families in NZ 



Thanks 
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Ovarian reserve 

• FSH 

• AMH 

• Antral follicle scan 



PGD 



Day 3 

embryo 

(8 cells) 

Hole in the zona 

pellucida by non-

contact laser 

Insertion of glass 

micropipette   

Removal of a single  

blastomere for genetic  

analysis 



Principle of PGD 

 

Biopsy 

Embryo 

 (6-8 cells)  
 

ICSI 

Egg 

Testing 

TRANSFER OF 

 UNAFFECTED 

EMBRYOS 

Cell 



Diagnosis 

• Semen analysis 

• History 

• Examine 

• FSH 

• Testosterone 

• Karyotype 

• C.F. gene 

• Y. microdeletion 


