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Infertility: ‘from whoa to go’

Greg Phillipson
Dunedin 2012
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. Lifestyle, environmental and nutritional issues
. Cost effective and timely investigation
. Recent developments

« endocrinology, radiology and genetics

. New developments in IVF

. Early pregnancy management, miscarriage and
ectopic

. Ethical issues and medical tourism
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Figure 4 - Cohort mean age at first birth, selected countries, birth

cohorts 1915-1971
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Human Reproduction

» Monthly probability of conception= fecundability
» Monthly probability of live birth = fecundity
» Average human monthly fecundity = 20%

Getting pregnant is usually a matter of chance

Leaders in Fertility
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Likelihood of pregnancy
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Monthly fecundity by age

Years %
25 25
30 20
35 16
37 11
40 6
42 4
44 2
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Elevit?

*Multivitamin e

*Folate only benefit unless malnourished de\“[

*$1 per day n

*Folate 800mcg $1 per week eleV|t

*High dose folate S5mg day PRONATAL

. phx Neural tube defect

. Family hx %

Jodide from early pregancy ?contraindications wm
—
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Female Lifestyle and
pre-pregnancy Issues

Age
Smoking
Alcohol
Caffeine

Bmi Height in m / (weight in kg)?
range 18 to 30

Exercise
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Luteinising Hormone

Follicle Stimulating
Hormone

Progesterone

Oestrogen

Ovulation

Menstruation
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Follicular Phase Luteal Phase

xrs in Fertility
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Ovulation
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Paternal age effects on time to pregnancy
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Sartorius & Nieschlag, 2010
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Some Facts about Ageing, Men and Sperm

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

« DNA fragmentation increases

* |VF 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 Leaders in Fertility
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Some Facts about Older 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

* specific for schizophrenia (Malaspina 2001)

N/

¢ Increase 1n autism
« compared with 30 years
e >40 3 x the risk

e >50 5 x the risk

¥

% 1ncrease 1n achondroplasia
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Men and overweight —

Risk of overweight for infertility
in men adjusted for other factors

BmMI
=20.0
20.0-22 4
225-249
25.0-274
«7.0-28.0

J0.0=32 4
325-349
=35.0

MNguyen et al Human
Reproduction 2007

Adjusted odds ratio for infertility in
farmers in USA increases with
increasing BMI with a 10kg increase
leading to 10% reduction in fertility
Sallmen 2006

effects on fertility

]
Mormal Crarwaight Ohoso

Figurs 1. Effect of body mass indsx class on numbser of nomak-
motle spemm cels,

Normal®

Ovenw sight Dbesoe

Figure 2. Efiect of body mass index class on sperm chromatn
ntegrity. “Significantly different (P -< 05).

Kort et al J Androl 2006
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?0ver exercising ?Friction in the saddle
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Environmental

« Endocrine disrupting chemicals (EDC)
« Dioxin

« Pesticides

« DDT

* Lead

Leaders in Fertility
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Healthy sperm diet

 Lots of antioxidants

— fruit and vegetables, nuts, seeds, dark chocolate,
green tea, red wine

 Vitamin C and E
e« ? Selenium, Zinc
 ? Folic acid

Leaders in Fertility
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Handy hints for making babies

for men

A range of lifestyle factors can help enhance your fertility and
chances of conceiving.

Don’t smoke * Smoking and some recreational drugs can reduce sperm quality.
or do drugs

Reduce alcohol * Decrease your alcohol intake to 20 units or less a week.
Alcohol has also been shown to affect fertility.
Have a normal BMI * Keep active and stay slim. Obese men have sperm counts on
average 22% lower when compared to their slimmer counterparts.
* Have a body mass index (EMI) lower than 28.

Keep testes cool e Wear boxer shorts, not briefs, this helps the testes to keep cool.

= Men in sedentary jobs can have poorer quality sperm because their
testes are more prone to heating up. Keep your laptop off your lap!

e Don’t have a hot bath, sauna or spa too frequently.

Have a healthy diet ¢ Eat a diet with lots of healthy antioxidants. Foods rich in antioxidants
can reduce the damage that free radicals can have on sperm.

* Antioxidants are found in fresh vegetables, fruit, nuts, seeds, green
tea and dark chocolate.

* Heallh supplements containing antioxidants such as Vitamin C and
E may help to improve sperm quality.

Medication * Discuss any medication you are taking with yvour Doctor,

n Fertility
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. Lifestyle, environmental and nutritional issues

. Cost effective and timely investigation

« DHB and private funding explained
. Recent developments

« endocrine, radiology and genetics

. New developments in IVF

. Early pregnancy management miscarriage
and ectopic

. Ethical issues and medical tourism
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HydeDolamater Understanding Human Sexuality, 6o. Copyright © 1997, The McGraw-Hill Companies, Inc. All Rights Reserved.

Internal Sexual & Reproductive
Organs(F)

Am Ila
£ Falloplan Fundus of uterus

Infundibulum lsthmus tube /
U oz . 7 F

".\

Ovarian ligament

Perimetrium
Layers
of Myometrium

uterus
Endometrium
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HydeDolamater Understanding Human Sexuality, 66, Copyright © 1997, The McGraw-Hill Companies, Inc. All Rights Reserved.

Male Sexual & Reproductive Organs

Vas deferens

Bladder

Seminal
vesicle

Rectum

Pubic bone

Prostate gland

Corpus
spongiosum Cowper's
Corpus gland
cavernosum
Vas
Urethra ' deferens
Glans Epididymis
Testis

Scrotum
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Kelly Sexvality Today: The Muman Perspective, 6e. Copyright © 1968, The McGraw-#ill Companies, inc. All Rights Reserved.

Blastocyst Implantation

SPERM SURROUND OVUM
FALLOPIAN TUSE
PENETRATION AND FERTILIZATION
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Lulnisusing Hormoas

Follicle Sumuloting
Hormane

Oeslrogen

Munstruation

L 2 A 6 8§ W26 18720 22 24 26 28

Folllcular Phase Luteal Phase

A ------- Meduces horeene ralease
Ovulation e diain Mafoud Taisn
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Overall likelihood of pregnancy
60% In 6 months

80% In 1 year
90% In 2 years
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Initial investigations that can be done in primary care

Female

e Luteinising hormone, follicle stimulating hormone (FSH), and
estradiol concentrations—should be measured in early follicular
phase (days 2 to 6)

¢ Progesterone test—should be done mid-luteal phase (day 21 or
seven days before expected menses)

® Thyroid stimulating hormone, prolactin, testosterone test—should
be done if woman’s cycle is irregular, shortened, or prolonged or if
progesterone indicates anovulation

e Rubella serology test—should be checked even if the woman has
been immunised in past

e Cervical smear—should be carried out as normal screening
protocol

¢ Transvaginal ultrasound scan—should be done if there is the
possibility of polycystic ovaries or fibroids

Male _

e Semen sample for analysis—sample should be taken after two or
three days' abstinence and repeated after six weeks if abnormal

Leaders in-i:ertility
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Guide to Fertility Assessment

Primary / Initial Assessment Secondary

Specialist

CBC, Blood Group, Rubella, VORL,

Hep B Hep C, HIV

Cervical smear, Chlamydia , Vaginal
Swabs
PID or IUCD History

Day 2 FSH and oestradiol

Menstrual Calendar Luteal Phase "day 21" progesterone

Ovarian reserve assessment
"Egatimer test" AMH

PCOS assessment

Family History of Androgen sensitivity Testosterone. LH. Prolactin. TSH

Endocrinologist assessment

Pelvic Assessment Ultrasound scan

Hysteroscopy Laparoscopy

Leaders in Fertility
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Female Age Issues If over 35

* Pregnancy rates

« Ovarian reserve Day 3 FSH, USS antral
follicles

 AMH (egg timer test)
« Miscarriage rates

* Down’s syndrome

* IVF access

* IVF success rates

Leaders in Fertility
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Assessment FSH

. 6o, Copyright © 1007, The NcGraw-Nill Companies, Inc. All Rights Roserved

The Bi Biological Events of Menstrual Cycle
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The Biological Events of
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Antral follicle Count

follwcle
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follicle

Fig. 3. Photomicrograph of an adult primate ovary. Follicular
and luteal units are seen in the cortex and large blood vessels !
and nerves in the medulla. se, serous or surface epithelium: ta, / . A Wy '\

tunica albuginea: pf, primary follicle; sf, secondary follicle; tf,
tertiary follicle; gf, graafian follicle. (From Bloom W, Fawcett
DW: A Texthook of Histology. Philadelphia: WB Saunders,
1975.)
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Correlation between 3rd, 10th, 25th, 50th, 75th, 90th, and

97th percentiles of antral follicle count (AFC) and age.

Fertility Sterility , Almog 2011
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AMH Profile B
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Fertility Sterility , ..
Rosen 2012 |




“ b FERTILITY | a b("(r undtr tunqu

associates

Decline in fertility with age

—=— |VF ongoing implantation —e— DI ongoing pregnancy x 1.7
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Source: Fertility Associates
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Age at starting private IVF cycle (incl DO)
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Ovarian reserve

* Predicting earlier/faster egg loss:
- Follicle stimulating hormone (FSH) levels
- Antral follicle scans (‘Egg check’)
- Anti-Mullerian Hormone (AMH) levels
- Poor response to ovarian stimulation in IVF

* Predicting later/slower egg loss:
- No test known

* Nothing can improving the quality of eggs or delay
the loss of eggs
Leaders in Fertility
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Loss of primordial follicles with woman’s age
Faddy et al, 1992
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Fig. 1. Bi-cxponential model of dechining Follicle numbers in pairs of human ovaries from neonatal age to 51 years old, Data were obladned

from the stedies of Block (1932, 1953) (2, ¢ = 6, 4, » = 43), Richardson er of. (1987} (L], » = 9} and Gougeon {unpublished) n Fe rti lit
(*, 0 = 32). y
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Ovarian_Reserve

Oocyte Numbers

Age : minus six months Age : 25
=7 million = 100,000
Age : zero @g‘@ Age : 35
= 1 million = 25,000
Age : 40
= 20,000
Age : 45

= 2,000
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---------------- 10th centile === === 25th centile — Average = = = = 75th centile

100
50

AMH level (pmol/l)

0.2
0.1

Woman's age

Above the 25th centile for younger, Very likely normal ovarian reserve - age is | 80% chance of 6 or
fertile women the best predictor of your future fertility more eggs in IVF
Between the 25th and 10th centiles | Some women in this range will have 50% chance of 6 or
for younger, fertile women reduced ovarian reserve more eggs in IVF

Below the 10th centile for younger,
fertile women

20% chance of 6 or

more eggs in IVF ’llty

Very likely reduced ovarian reserve
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Eng - _ Chance of birth Woman's Age Months Trying

B chance of having a child 3 5 12
per month of trying for

ferlile couples

_1 acy P F >4 i
G 2
a2
- o 1
f Chance of birth ; e e
f \ . Chance of having a child from a0 18
| one IVF cycle for people
[ [ experiencing infertility o 15
| |
1.-'
| 41% -
— 12—
Months trying & o oy .
when to seek help 24 ) 0
@ Months trying & - .
when to seek help
L B
& B timeto act a0 )
RS B Time to start thinking about seeing ~__
your GP or fertility specialist z
OK to wait, except under o8 o
circumstances noted here . b

MZ Patent Mo. 577B85. Overseas Patents Pending | & Copyright Fertility Associates Holdings Ltd
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Hystrosalpingogram HSG

Fallopian tube

Spillage indicates tube is open

Vagina

Uurmc
Cavity

/

Wi

Cemx

No spillage indicates
tube is blocked

Cannula through which dye is injected
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Saline Infusion Scan

Contrast (Levovist) flowing _—~Uterus

through the fallopian tube™ "

F -
Cervix

Ovary

HyCoSy

catheter vagina
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Laparoscopy Dye test
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Laparoscopy
“Fitz hugh curtis” chlamydia
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LY i E .’\
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Pregnancy rates: other factors

——— Prior pregnancy (x1.8) — - =  Cumulative average rate
---=- <36 months infertility (x1.7) — — Male/tubal defect (x0.5)

wwees Female <30 years (x1.5) — —  Endometriosis (x0.4)

50 CLISTE AWV SR
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Ovulation disorders s

Ovarlan Hormones

m 16,18 20 22 24 26 28

Fallicear Phaseo

Lutoal Phase

A
Ovulation
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Ovulation Induction

High BMI
ioh Weight loss b—-l
p——

Clomifene

""" Laparoscopic

ovarian dathermy
(with or without
Metfo_nnln)

- Pulsatile GnRHw-H-» FSH injections ’

Clomifene ]

Waight gain

Normal BMI
Low BMI
Normal BMI

Bromocriptine T
Cabergoline

Quinagolide I~ Il still anovulatory
once prolactin/
Thyroxine  f———  TSHnormal

I
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Endometriosis
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Fibroids

R

“

= Intramural fibroid

" Pedunculated
submucosal fibroid

— Pedunculated
subserosal fibroid

Subserosal
fibroid

— Submucosal
fibroid

© 2003 John Yesko
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Fibroids

.
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Tubal Ilgatlon reversal

LB

L

e

Tubal Obstruction Post Bilateral Tubal Ligation
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Male Fertility History

Past history paternity ¢ Current

* Cryptorchidism « Varicocele
e Torsion  Alcohol

* Infection « Smoking
 Trauma « Weight

Leaders in Fertility
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Male Examination
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Male Examination
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Sperm count A FERTILE MAN'S SPERM COUNT OVER 2 YEARS
(million/mi)
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Bell curve, the normal distribution
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CUMULATIVE CONCEPTION RATE
FOR OLIGOZOOSPERMIC INFERTILITY

1001 Fertile couples Oligozoospermic
(10° motile/ml)
8o} 15-20
cumulative [ ke
pregnancy
rate (%) 4ol

1 1 1 L 1 1 1 1 J

1 23 4% 8§78 %""WnN®w

Time of exposure (years)
schoysman & Gerris (1983) Aeta Eur Fertil 14 : 51
[ FERTILITY ASSOCIATES |
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WHO revised semenanalysis 2009

Table A1.2 Distribution of values for semen parameters from men whose partners became pregnant
within 12 months of discontinuing contraceptive use

Centile

Parameter (units) N

2.5 5 10 25 50 75 90 95 | 975
Semen volume (ml) 1941 | 1.2 | 15 | 20 | 27 | 3.7 | 48 | 60 | 68 | 76
Total sperm number 1859’ 23 39 69 | 142 | 255 | 422 | 647 | 802 | 928
(108 per ejaculate)
Sperm concentration 1859 9 15 22 41 73 116 | 169 | 213 | 259
(108 per ml)

Total motility (PR+NP, %) 1781 | 34 40 45 53 61 69 75 78 81
Progressive motility (PR,%) | 1780 | 28 32 39 47 55 62 69 72 75

Non-progressive motility 1778 1 1 2 3 5 9 15 18 22
(NP, %)

Immotile spermatozoa (IM, %) | 1863 | 19 22 25 31 39 46 54 59 65
Vitality (%) 428 | 53 58 64 72 79 84 88 91 92
Normal forms (%) 1851 3 4 5.5 9 15 | 245 | 36 44 48

Leaders in Fertility
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Sperm Morphology
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Conservative measures for men with suboptimal semen
analyses
¢ Stop smoking—Nicotine reduces seminal plasma antioxidants

e Have frequent intercourse—Increases output of non-senile

spermatozoa

® Reduce alcohol intake—Alcohol can suppress spermatogenesis

e Wear boxer shorts and avoid hot baths—Heat suppresses
spermatogenesis

e Avoid pesticides, herbicides, heat, and radiation at work—All impair
spermatogenesis

What doesn’t work

e Abstaining from coitus until ovulation does not improve the semen
or likelihood of conception. Increasing coital frequency (alternate
days) supplies more viable spermatozoa that normally remain
motile in the female tract for two to three days

¢ Treatment with gonadotrophin injections, androgens (mesterolone)
or antioestrogens (clomifene or tamoxifen) is not indicated because
although they may improve the sperm count, fertility rates are not
improved as the spermatozoa remain dysfunctional

Leaders in Fertility
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Menevit ?

« Sperm DNA fragmentation

 TUNEL SCSA
— Abnm > 15%

« Zn Se Antioxidants

« Farming evidence

« Dietary insufficiency

« No iImprovement in Semen
* Improved IVF / Miscarriage

Leaders in Fertility



The SCSA test involves booking a semen sample at a Fertlity Associates clinic — our
semen analysis form covers booking the test, the preferred period of abstinence
and other instructions. The tests are done once a week in Wellington, so results are

M e a S U r | m g available within two weeks of providing the sample. Your doctor will tell you the

result in person, by telephone or by sending you a letter.

D N A Like most fertility tests, a sperm DNA fragmentation test does not give a black
S p e r m and white answer. The higher the test result, the more sperm DNA damage, and
the more likely that the damage may affect your chance of pregnancy. We divide

d a | | I a e U S | n the results into green, orange and red zones in the graph to indicate the likely
impact of your SCSA test result.

Your SCSA result

The SCSA test tends to be more accurate than other 100% Red zone Significant spsrm DNA damage,
sperm tests as it measures thousands of sperm at once. 90% which may raduce the chanca of pregnancy
Traditdonally the diagnosis of a male contribution to infertility has been based 80%
on the number (‘sperm concentration’), movement (‘moiility’) and shape
(*‘morphology’) of sperm as seen down a microscope. 70%

There is increasing evidence sperm DNA damage may also contribute to male @
infertility. Most sperm DNA damage is caused in one way or another by ‘Reactive E £0%
Oxygen Species’ (ROS). It may be associated with increased age, defective b
DNA packaging inside the sperm head, increased scrotal temperature, having a § S0
varicocele, genital ract infection, smoking, a diet with low levels of andoxidants, a
or exposure to environmental contaminants and toxins. R 0

The body’s main defence against ROS damage is to maintain an optimal 20%
antioxidant environment for sperm maturation and storage before ejaculation. Orange zone Seme men in this range will
This is one of the reasons why Fertility Associates promotes a healthy lifestyle, 20% ::::to:-.ef:i?lrig Eﬁed;';";a::'sﬁa‘&he
healthy eating and considering the use of antioxidant supplements.

Sperm DNA damage can be measured by a variety of tests. We now offer 10% g:f:’;:;';i:rﬂf?lik&b no or little sperm
the SCSA (Sperm Chromatin Structure Assay) test, which uses computer flow
cytometry to measure DNA damage in individual sperm. Because it measures 0%

i Result
thousands of sperm at once, it tends to be more accurate than other tests.

Your doctor will discuss whether a SCSA test for sperm DNA damage may be
useful for you, taking into consideration your medical and fertility history, lifestyle o412

and the outcome of other investigations and treatments. Contact us: www fertilityassociates.co.nz » Phone 0800 10 28 28

* Auckland Level 3, 7 Ellarzlis Racecourss Drive, Remuera P 09 520 9520  E faalifertilityazaociates conz
* Morth Shore Level 1, Suite 107, 118 Apollo Drive, Albany P 08 475 0310  E fas@fertiityassociates.co.nz
* Hamilton Leval 2. 82 Triztram Strest, Hamilton P 07 838 2803 E fah@fedtilityazsociates co.nz
‘b « Wellington Level 2, 205 Victoria Strest. Te Aro P 04 384 8401  E faw@ferfilityassociates.co.nz
“ ®" FERTILITY [ a better understanding * Christchurch Level 1, Hiatt Chambers, 249 Papanui Road P 03 375 4000 E fac@ertilityassociates co.nz
' TE RAUHANGA O TE WHARETANGATA W alzo hald clinica in Whangarsi, Eazt Auckland, Waat Auckland, Tauranga, Gisborne, Mew Plymouth,
Hawke'z Bay, Palmarston North, Lower Hutt, Nalzon and Quesnztown. Pleasa call ua or check our wabaite for
further detailz.
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Azoospermia

Investigating azoospermia, by site of abnormality

Obstructive Non-obstructive
Post-testicular ~ Testicular Hypothalamw-
o pituitary

Congenital  Vasal aplasia, Geneltic causes, Kallman's syndrome,

causes cystic fibrosis, cryptorchidism, isolated FSH

- mullerian cysts anorchia deficiency

Acquired Gonorrhoea, Radiotherapy, Craniopharyngioma,

causes chlamydia, chemotherapy, pituitary tumour,
tuberculosis,  orchitis, rauma, pituitary ablation,
prostatitis, torsion anabolic steroids
vasectomy

Testicular Normal Small, atrophic  Small, prepubertal

size

FSH Normal Raised Low

Testosterone Normal Low Low

' -~ Leaders in Fertility
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Azoospermia

* Prevalence 1%
« CBAVD

* Genetic

* Vasectomy

Penis

* Donor sperm G
« Donor embryo

Leaders in Fertility
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Vasectomy Reversal

100+
901 —
807 —
7071
601
501 ‘ @ Patency
401 [ Pregnancy
301 =
207
107

<Jyrs 3-8yrs 9-14yrs =15yrs
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Management Unexplained delay

« Walit
* Clomiphene 50mg for 5 days
— Empiric
— 3-6 months only
— Multiple pregnancy risk
 |UI
— Empiric
— 3-6 months only
— Multiple pregnancy risk
e |VF Leaders in Fertility
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Unexplained Infertility

* One third of couples have no obvious
diagnosis
 |f young
— ? Wait
— ? Clomiphene
— ? Ul
— IVF
 If older female partner
— ? Clomiphene while waiting
— 2 IVF

Leaders in Fertility
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Lutainising Hormone

Follicle Stimulating
Hormaone

Progestarans

Qestrogen

Oyulation

Meanstruation

B8 2 A4 6 8 10128l 16 18 20 22 24 26 28

Fodicular Fhase Luteal Phase

Leaders in Fertility
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IVF ICSI

.
iy
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Embryo Transfer
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The Normal Menstrual Cycle

Luteinis:ng Mormone

Follicle Snmulanna
Hormon

Progestarong

——

Qestrogen

~

Ovulation

‘Gaﬁ“‘

Manstruntion

” ‘tl." 0S5*C

CUl 2 4 6 B 1012 |B 16 18 20 22 24 26 28

Follloular Phase Lutea! Phase

A
Ovulation
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IVF: the current results

 Clinical pregnancy rates

« Natural conception

* Frozen embryos

 Female age and IVF pregnancy rate

Leaders in Fertility
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Public Funded Fertility Treatment

Fertility assessment
Primary (GP, nurse practitioner)
Secondary (Hospital)

Tertiary
— DHB contracted providers (Fertility Associates, OFS)

— Specialist first assessment is covered if the criteria are
met

— Two treatment “cycles” (IVF, DI x4, Donor eggs = 1
cycle)

Leaders in Fertility
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Eligibility for Public Funding

 Eligibility is determined by CPAC (Clinical Priority
Access Criteria) specifically defined for fertility services
throughout New Zealand.

* Couples require a CPAC score of more than 65 to
access treatment.

* The scoring is complex and includes some factors which
make patients ineligible for Public Funding:

— Women who smoke are required to stop and be smoke free for
three months to become eligible

— Women with a BMI greater than 32 or less than 18 are required
to lose or gain weight

— Women aged 40 or older are excluded

— Patients with two children in their current relationship or two
children from previous relationships aged 12 or younger living at
home

Leaders in Fertility
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Eligibility for Public Funding

« Severe causes of infertility (anovulation, bilateral tubal damage,
poor sperm) score a higher CPAC score.

 Previous vasectomy or tubal ligation, duration of infertility and
history of unsuccessful other treatments are taken into account.

« Lesbian couples and single women may be eligible for Public
Funded treatment if they have a biological reason for fertility
delay or have not achieved pregnancy after 12 cycles of donor
insemination.

« Funding covers the most appropriate treatment for that patient
and may include ovulation induction, insemination of sperm,
donor insemination, IVF, egg donation or surrogacy.

Leaders in Fertility
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Public Funded Fertility Treatment

Specialist assessment

Scoring

Waiting time until treatment starts
e Second scoring and treatments
Other options

Leaders in Fertility
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Private treatment costs

* Private specialist assessment vs FSA

* Clomiphene ...
— Cycle monitoring, blood tests, Ultrasound scanning

* |Ul (prev AlHusband)

« |UDI (donor sperm)

* IVF...ICSI

Oocyte freezing (oncology....social)

Leaders in Fertility
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. Lifestyle, environmental and nutritional issues
. Cost effective and timely investigation
. Recent developments

« endocrine, radiology and genetics

. New developments in IVF

. Early pregnancy management miscarriage
and ectopic

. Ethical issues and medical tourism

Leaders in Fertility
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« Radiology

— Saline scanning

— 3 d ultrasound

— MRI fro uterine anomalies
« Endocrinology

— AMH

« Genetics
— Sperm DNA
— Endometrial and impalntation factors

Leaders in Fertility
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LIF signaling

Growth factors and cytokines

Microvilli on
syncytiotrophoblast

Endometrial
stroma
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. Lifestyle, environmental and nutritional issues
. Cost effective and timely investigation
. Recent developments

« endocrine, radiology and genetics

. New developments in IVF

. Early pregnancy management miscarriage
and ectopic

. Ethical issues and medical tourism

Leaders in Fertility
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IVF In 2012

* All causes, both male and female
 Blood tests
* Drugs to block ovulation

« Ultrasound egg retrieval & embryo
replacement

e Common to bein40’s

» Single women and lesbian couples
Increasingly represented

* Fertility preservation now an option
Leaders in Fertility
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Fresh implantation rates, women aged =< 37

——AllFA
60%
Gradual move to blastocyst ET |
50% l
Move to day 3 ET
40% . l AVM
Culture under oil, | N
30% |
New culture media SET
10% 1Ly
O% I T
™~ o2 =, ™ o) N~ o — ™ To) N~ o
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‘Infertility management is time management’

« Chance of conception naturally

« Time available to try conception naturally
— Woman’'s age
— Estimate of ovarian reserve
— Desired family size

* Chance of conception with treatment

Leaders in Fertility
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Efficacy of fertility treatment
* Treatment is avallable for all types of infertility

* IVF will enable > 90% of women (and men) to
have children (age permitting)

* Donor Insemination (DI) and Donor Egg (DO)
will allow nearly all the rest to have children
(availability of donors permitting)

Leaders in Fertility
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—+— AlFA

1987
1989
1993
1995
1997
1998

1991
2001
2003
2005
2007
2008
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Source: Fertility Associates
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Multiple IVF birth rate fresh IVF
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IVF success rates

Birth rate / egg collection

50%
45%
40%
35%
30%
25%
20%
15%
10%

5%

0%

4

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

Woman's age

rJ
Source: Fertility Associates
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Freezing things

¢ Sperm
« Qvarian Tissue

* Eggs
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Sperm freezing - who might benefit?

* Prior to chemotherapy
* Prior to vasectomy

* In men with family history of declining sperm
counts

‘Social’

Leaders in Fertility
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Cryopreservation of ovarian tissue

* Ovarian tissue 1s removed laparoscopically
* Ovarnian tissue finely sliced (200 slices)

* Fertility Associates has approval to store ovarian tissue in

women aged 16 to 36
* Ideal for children but not available as yet

e How to use this tissue?

Leaders in Fertility
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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)

e ‘Social’

Leaders in Fertility
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Day 3

embryo Hole in the zona pellucida
by non-contact laser

(8 cells)

Insertion of glass
micropipette

Removal of a single
blastomere for genetic

analysis

Leaders in Fertility
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Current Status of PGD

* Public funding now available for 40 cycles annually
across the country

« Criteria are broad but must involve serious genetic risk

« Currently under-spent nationally, but severe regional
variation

« Wait time at Fertility Associates clinics:
— Auckland: 2-4 months
— Hamilton: currently no wait time
— Wellington: 3-4 months

— Christchurch: 2-3 years | eadersiin Fertilify
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. Lifestyle, environmental and nutritional issues
. Cost effective and timely investigation
. Recent developments

« endocrine, radiology and genetics

. New developments in IVF

. Early pregnancy management miscarriage
and ectopic

. Ethical issues and medical tourism

Leaders in Fertility
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Early Pregnhancy

 Normal

e Ectopic

« Miscarriage

« Recurent Miscarriage
— Immune disorders
— Thrombophilias

— Genetics
— PGD

Leaders in Fertility
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Early Pregnancy hCG
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Early pregnancy scanning

28. 35. 42. 49. 56. 63. 70. day p.m.
5.1 &Il "1 819 1 16 week

Chorionic Cavity Oq.

Yolk Sac d)O, :

Embryo O # '®

Heart Motion o ® ¢
Amniotic Cavity O ¢ ®
Cephalic Pole (BPD) O l‘ b
Abdomen Diameter O l. b
Umbilical Cord O ¢ ®

(O = earliest detection
@ = usually detected
@ = always detected

Ff'gure 8-~2. Early intrauterine pregnancy and its relationship with the transvaginal probe. Note that the embryonic
disk (E) lies between the developing amnion (A) and yolk sac (YS).
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Early pregnancy scanning
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Early pregnancy, hCG and scans
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Pregnancy Hormones

»LMP DELIVE RY\“
|a— OVULATION

|a~IMPLANTATION

70 4g /100 mi (plasma)

25 mg/ 24 hours (urine)
(0' 23 ug/ 100 ml plasma)

| 80 mg/24 hours (urine)
(as pregnanediol)

(P= 25 4g/100 ml plasma)

CONCENTRATION OF HORMONE

HCG
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Fig. 11.9 Hormone levels during pregnancy
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First trimester B hCG centiles

 MRNA from embryo day 4 R

« Serum HCG from day 6 | el s
(immuno radiometric E==s.s == ==
assay)

* Wilcox 1988:

30 % pre-clinical loss

« Luteal phase
— doubles over 16 hrs

« from 4w to 7w (ELISA)
— doubles over ~48 hrs

« Peak ~7-8w 100,000iu+ LEEmE=a s =y
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Patterns of B hCG rise 15t

A B C

Fig. 9.1. Different hCG patterns in early pregnancy. A, normal increase of hCG: two consecutive
samples will show the rate of hCG production (iu/l x day). B. subnormal increase. where the ‘hCG
score’ can give diagnostic information. €. initial normal increase followed by decline.
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Figure 8-~2. Early intrauterine pregnancy and its relationship with the transvaginal probe. Note that the embryonic
disk (E) lies between the developing amnion (A) and volk sac (YS).
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Heart Motion O 6
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°e
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O

Abdomen Diameter

Umbilical Cord

®

() = earliest detection
@ = usually detected
@ - always detected
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Early pregnancy ultrasound

« Mean Gestational Sac diameter
— If >20mm with no Yolk Sac , no embryo =EPL

 Crown Rump Length
— If > 6mm without fetal cardiac activity = EPL

— But If CRL <6mm , repeat in 7 days
« Expect CRL increase ~ 1Imm/day and +FH

« Heterotopic pregnancy (1% IVF...1/3000)

Leaders in Fertility
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Pregnancy of unknown location
« (PUL) ? 8-31% of presentations

« = + HCG with no sign of intra or extra uterine
pregnancy with no evidence retained POC

* 4 possible reasons
— Failing pregnancy
— Early viable pregnancy
— Early ectopic
— Persistant PUL

Leaders in Fertility
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Serum progesterone in

I: 100t
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Fig. 9.2. Initial serum level of progesterone in viable intrauterine pregnancy (IUP) (» = 24), in
miscarriage (M) (SPAB) (n = 37) and in ectopic pregnancy (EP) (n = 97). Values are given as means =
standard deviation. The values for M and EP are significantly different from 1UP (P<0.001). The
dotted line is the discriminatory level of progesterone (30 nm) below which no viable intrauterine
pregnancies were found. Reproduced, with permission. from Hahlin et al. (1990).
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Discriminatory zone

« Correlation of HCG with GSD (but note centiles)

* Limitations:
— Twin gestation (higher than expected HCG)
— USS hardware (TV USS 1000-1500iu cf Abdo USS 5000iu)

— USS operator experience

« HCG doubling over 48 hrs in ongoing pregnancy
— cf Complete EPL HCG should fall to <20% in 48hrs
— cf after ERPOC HCG should fall by ~15% in first 12 hrs

« ?serum progesterone
— <15 nmol implies non-viable pregnancy
— >80 nmol 97% sensitivity to exclude ectopic
— BUT many patients between 15 to 80 nmol

Leaders in Fertility
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Ectopic Pregnancy:

? Expectant mana%ement |
+ |f stable + no haemato péritoneum or signs of

tubal rupture
« HCG <200iu (?<1000iu)
« ?7?760% resolve.
« Careful followup USS and HCG

Leaders in Fertility
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Ectoplc Pregnancy

? qlcal anagement
If stable + no haemato peritoneum

« HCG <5000 iu
« EP diameter <30mm
* No fetal cardiac activity

* No contraindication to Methotrexate
— (Viable pregnancy, liver, renal , bone abnm.)

* Follow up USS and HCG. ?80% resolve

« But 10% persist or rupture even if HCG falls

— ( possible even if HCG falls to non-pregnant
levels)
Leaders in Fertility
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Summary

« Understanding of physiology
Correlation of history, dates, HCG and USS
Careful follow-up @ 48 hours

HCG doubling expected 4-7weeks

— If plateau or failure to fall after presumed
Intrauterine loss / ERPOC ?ectopic

Limitations of single HCG, P, USS <6/40

Leaders in Fertility
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. Lifestyle, environmental and nutritional issues
. Cost effective and timely investigation
. Recent developments

« endocrine, radiology and genetics

. New developments in IVF

. Early pregnancy management miscarriage
and ectopic

. Ethical issues and medical tourism

Leaders in Fertility
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Principles of the Act

« Health and wellbeing of children...important consideration

« Health, safety, and dignity of future generations ...protected
 ...Health and wellbeing of women protected

 Informed choice and informed consent

* Donor offspring...access to genetic origins

* Needs and values of Maori

 Different ethical, spiritual, cultural perspectives...respect
Leaders in Fertility
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HART Act (2004)

Prohibitions (i)

* Cloning for reproductive purposes
* Hybrids

 Human / animal implantation

« Genetic modification

Derived from embryo or fetus

Leaders in Fertility
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HART Act (2004)

Prohibitions (ii)

 Embryos beyond 14 days

« Gametes or embryos stored beyond 10 years
« Sex selection (defence)

* Obtaining gametes from minors (defence)

« Commercial supply

e Surrogacy agreement not enforceable

Leaders in Fertility
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HART Act (2004)

« ACART
« ECART

Leaders in Fertility
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Estimate cumulative birth rate, women
42y using donor eggs

100%
o / /
60%

50% //
40% /
30%

20% /
/

1 2 3
Cycle of treatment

10%

0%

—|\/F, own egg =25y donor =35y donor
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Donor egg cycles

mFAA ®mFAH ®wFAW  mSan Diego
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Cross border reproductive care

Oct 2010 to Sept 2011 AUCKLAND

28 Patients to San Die

go Fertility Clinic alone

Average age of egg donors around 23
Clinical pregnancy rate of around 65%

w
Returned for thawed

Transport of frozen e

mbryo replacement 6
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Dilemmas

« Age

« Weight

« Marital status

« Cancer care

 Fertility preservation

« Cross border reproductive care
 Embryo disposal

 Embryo research

Leaders in Fertility
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Indication for Donor Insemination at FA

Social indicators

Proportion of cycles

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% S57%
2008 59% 61% 40% 59%
2009 59% 61% 40% 62%
2010 55% 57% 38% 55%
2011 to date 62% 61% 50% S57%

Average age of women at the time of DI treatment

*Social causes 38.3
*Other causes 34.5

Leaders in Fertility
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Families in NZ

* 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

Leaders in Fertility
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Oocyte freezing

Prior to chemo/radiotherapy

Religious reasons

Legislative restriction

Strategy for cumulative outcomes

“Social”

Leaders in Fertility
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Oocyte freezing

A. Cobo - Vitrification
« 486 cycles

« 2721 oocytes
* 84% survived thawing
« 128 deliveries, 29% / transfer

If >8 oocytes then pregnancy rate (46.4%)

Leaders in Fertility
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For more info, please visit our website:
www.fertilityassociates.co.nz/GP

AB

OF

SUBFERTILITY WWWw.nice.org.co.uk
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The future?
* Sperm Transport

— Sperm selection [IMSI
 Endometrial factors
 Embryo factors

Ime lapse assessment

— Genetics

Leaders in Fertility
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Case study 1

Hoan Di's name IVF FLA.N
Biza| z |SBiza] z |Rize| = |Size| =« |Size| z |Siza| z | Bise]| z |Bize| = |Tiza| = |Tiza| = | Siza| z | Bizse| =z | Size]| =z | Size T C‘!I'CIE# *1
11 191 1 Prath *c ag
7] 1 :
L Ovary GnRHA(Bus/Cet/etc) *bus
FSH (GF/Pur) *GF
18 H[ 1 FSH dose 225 *
L. 21 1 Trig (type, time) *ov
A Owary 13 171 1 ’
1] 3 15| 2 OPU (Marc/MAC/etc) *narc
Cycle day | ] T & 3 1] N 12 13 " [ 16 17 ] [E] Sperm (Ejac/Don/Fz) *ejac
Diate Eilun T-Jun | BJun | SJun | T0-Jun | 19-Jun | Te-Jun | da-dun | 14-Jun | 1o-Jun | Te-Jun | Ti-Jun | ta-Jun | 19-Jun | IVFSICSI icsi *
Weekday Man Tue Vied Thu Fri Sat SUR Mon Tue Wed Thiu Fri Sat SUR
: L [rln]l (] 26T 5281 LPS (P4/P4+E2V) pd -
Lab E2 Transfer (D2/D3/B) *try blast
= ET# *
FSH i) | 225 225 225 25 25 225 | frigger
gy ¥ow Com (AH, Col) *lives Whangharei
20000 =
e, o
oo — * #+ *+% SGNED OFF BY FREDDIE
- : /':/‘;_H‘r/rfﬂ - o
2000 = —=
1000 = -r-""'fﬂ_ _,f-""‘f
B0 =
o 2 —
L) -
200 =
150 -

Cyele duy | | [ T [] ] [ w m 2 13 uw [ n [ [ ] [E] |
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Case study 1

14'\]”“'11 Show half lite line |
Ovulation date known

30-Jun
1=ul
2-dul
F=uil
4=l
S-Jul
B-Juil
T-Ml
B-Jul
B-Jul
10-Jui
11-Jul
12-Jul
13-Jul
14-Jul
15-Jul
16-Jui
17-Jul
18=Jul
18-Jul
22-Jul
23-Jul
24-Jui
25-Jul
26-Jul
27-Jui
28-Jul
29l
30-Jul

Date
TB=Jun
Z9-Jun
20-Jul
21-Jul

B
e
474
kL

FHCG

128000 1 — =0

MEG]IUL st IRP)

i T i) . w T T ¥ T

o4 o o
- “Days simceWvulstion =

2
14
22
244
264
261
304
324
i
361
364
40
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Case study 2 - Feb 2011

* 5 yrsinfertility

 Male aged 33

« Right orchidoplexy aged 8

« 3 brothers, all children

 On examination: 20ml testes, “soft”
¢ Semen analysis, azoospermia

* Testosterone 10, FSH 26

« Karyotype — mosaic cell line
 Female aged 29

« Regular periods

« FSH 7.2, E2 137 _ <
Leaders in Fertility
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Sean doctor Paste Dr plan here
Biga| o |Bisa]| o [Bisa] o [Bisa] « [Biva| o |Bica] o |Bisa]| s |Bisa| o |Bisa] s |Bisa| = |Bisa] o |[Bisa| = | Hisa| o | Bisa] =
I CYCLE PLAN
L Oven {Unstim)
Cycle #
Protocol #
Monitoring (CP/BISc)
R Ovary Tngger (Y/NAugLH)
Sperm (Ejac/Fz)
Cycle dag | ] [ [ [] 13 [ ] ) [ [ (] 20 21 22 Comments
Date Bdul | T0-dul | T1-Jul | Ta-dul | Ta-dul | da-Jul | T5-Jul | T6-Jul | T7-Jul | TE-Jul | 19-Jul | 20wl | 2i-dul | a2-Jul
Weekday | Cai Sun Wen Tue Wed Thu Fri Tal Tun Wan Tue ied Thu Fri
EZ [pM) (1] 503
LH (imil) 11 L¥] 43 T80 5.7
f.'.l::l_'
FSH (i) insem [ insem
g =T
= }f rd ——

wid
—_— ¥ AR «l
}/ . .
- : -""'f::-—_,,_.. g "
= T [ - B
=
Cychedng | | 2 [ w | mw [ w [ w [ w [ w | w [ w [ w [ mw [ 20 [ =2 [ 22 |

*blood
no
Dl
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Case study 2

Goam doction
Bada L] Bicin L] Bicra L] Trrs L] Ters L] Bara L Basa I el ] Bicra L] Ters L] Ters L Rars L Basa B
L Owary
H Dwary
Tycle day | ] ] I [ ] O " " ] W ] L £l 2
Date T-Aug | B-Aup | S-Aup | T0-Awg | TT-Aug | 12-Aug | T-Aup | Ta-Aug | T5-Aug | T-Rug | T7-Aug | 16-Aug | 19-Aup | 20-Aug
W ] Zun Won Tue Wed Th Fn St Zun Won Tue Wed Thu Fri Sat
E2 [pM] bi] 1l 30 952
LH [t} re ri 9.4 18.5 o.r
CC (mg) e
FSH [iu]
e =T
i
AN
1
: e
L)
Cycetor | ] @ ] 0 7] [E] " B w ] " . [E] ] FI] F7]

E -4 &

(Unstim)

Cycle #

Protocol #

Monitoring (CP/BISc)
Trigger (Y/N/AugLH)
Comments

2
“dh
ibl
-

*day 10 8/Tan here
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Case study 3 —June 2008

« 4 yrs infertility
 Male aged 41
 Female aged 41

« Past history of chlamydia so referred
laparoscopy — normal

« FSH 6.1, E2 <150
* |VF requested
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Case study 3

. sk pri PIVF PLAN
Hoan Di's name Cvcle *2
Biga| o [Siwa| o |Biwa) o |Sisa| o [Fiea) o |Qioa| o [Siwa] o |Riga] s | Sioa| o |Figa| = | Bioa| = | Fisa| o | Biga] « | Bisa T ¥ .
7 T 30 B Protocol# *5.86
[k 15[ 16| 3 GnRHA(Bus/Cel/etc) “bus
L Dwary 11] 7 12 5] 3 FSH (GF/Pur) *GF
] 4 FSH dose *150
Trigger (type, time) “ov
:J :; ! 1!'; : OPU (Narc/MAC/etc ) *narc
 Dwary 113 " w13 Sperm (Ejac/Don/Fz) ‘ejac
10| 3 0] 3 4] 4 IVFACS] “ivf
Cycle day | ] 10 1 12 (] " 12“ > [ [ [ ] LPS (PAIPU+E2Y) "Pd
b 1 ] [ "

Date BWar | G-War | 10-War | 11-War | 12-War | T5-War | 14-War | 15-War | 16-Mar | 17-Mar | 15-War | 19-War | 0-War | 21-War E?:’ffé {uDrE:;’D WB) *d3 or
ek Men Tus Wed Thu Fri B Sun Mon Tue Wied Thu Fri sat Sun .
"—,:“,'—,,_-II T = ] T T T Com{AH, Col) "coasted last time

Lab EZ

P4 e
F&H (im) | T80 T80 TE0 50 50 50 150 150 150

now aste Dr plan here
10000 —b
m z -_— - -
=1 — S —
o0 * ——
a0 - _,,-"IE
Fe ]
P T e N N RN N N NSNS NN NI S ESEIEEIECEESEESETEEIEEIETEEEEEs
Gyetaany | | & [ T [ ® | s | w | w [ w | w | w | w | w [ w | w | » ]
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Case study 3

19/03.10 Show halt ke ine |

Ovulation date known
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Case history

6/12 trying

Age 35

Irregular cycles, 35-56 days
BMI 25

« What differential diagnosis?
* What tests to confirm?
* What treatment likely?

Leaders in Fertility
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Case history

Age 32
3 miscarriages in 1St trimester

* What history matters?
 \What tests?
 \What treatment?
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Case history

8/12 trying
Age 25
Regular cycles

* What history?
 What tests?
 What treatment?

Leaders in Fertility
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Case history

9/12 trying

Age 39

Partner had vas reversal, normal semen analysis
Regular cycles

Previous pregnancy terminated in prior relationship

« What history?
e What tests?
e What treatment?

Leaders in Fertility
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Case
study 1

AMH: 12.5

100

AMH level (pmol/L)

10th centile === === 3J5th centile

Average = = = = T5th centile

Woman's age

Above the 25th centile for younger,
fertile women

Very likely normal ovarian reserve - age is
the best predictor of your future fertility

80% chance of 6 or
more eggs in IVF

Between the 25th and 10th centiles
for younger, fertile women

Some women in this range will have
reduced ovarian reserve

50% chance of 6 or
more eggs in IVF

Below the 10th centile for younger,
fertile women

Very likely reduced ovarian reserve

20% chance of 6 or
more eggs in IVF




