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Ovarian failure refers to a situation were we have  Fertility Technologies
evidence that the ovary has very few eggs left. Norma
menopause, were the ovary is unable to produce enough hormones to cause norma menstrual
cycling occurs at an average age of 51 years old in most of the developed world. However, about
10 years before this, at age 41, is the average age of stopping the production of eggs which are
capable of producing a pregnancy.

Sometimes, the ovaries will run out of eggs much earlier than this. This situation is
referred to as premature ovarian failure (< 35 years of age). This situation is similar in that the
ovaries run out of eggs but different in that the cause is different and it has different
consequences as far as our therapeutic approach. Premature ovarian failure will be covered
separately later. Normal age ovarian failure will be discussed first.

At the side is a
graph indicating
pregnancy rates per cycle
(and miscarriage rates per
cycle for women of
different ages. As you can
see from the graph,
pregnancy rates, decrease
with age and miscarriage
rates increase with age.
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gradual decrease, even in Age of woman

late 20’ s and early 30’ s but the rapid increase begins at about 34 and becomes worse each year.
With premature ovarian failure, the exact characteristics of “the curve’” depend on the

cause of the condition but in most cases, do not resemble this curve. The treatment approach,

therefore has to be individualized for each patient according to there individual circumstances.

Testsof Ovarian Function

Female age is one of the most reliable indications of ovarian function. It has been
demonstrated in many clinical studies to be an independent predictor of the possibility of
attaining a successful pregnancy. The average age of running out of eggs that will produce a
pregnancy is41 yearsold. Like all biological variables, thisis not the same for all women.

A female begins her reproductive life with about 40,000 eggs. The exact beginning
number is quite variable and may depend somewhat on genetics and heredity. The eggs are held
in suspended animation, half way through “meiosisone”. Meiosisis the cell division process that
allows us to produce eggs and sperm with 23 or half the usual chromosomes.

Some of the 40,000 eggs will be good, viable eggs and some may not be capable of
producing a pregnancy. The exact proportion of good and bad eggs also probably depends on
genetics and heredity.



Therearefactorswhich indicate some extended time (over age 41) may be available.

A family history of women having children at a later age or menopause (their periods
stopping) at a later age (the average age of menopause in the developed world is 51 years old) is
a good sign. One of our 44 year olds who attained a successful pregnancy with the help of
S.O.F.T. was born when her mother was 44 years old. It is not unusual to have materna aunts or
amaterna grandmother who had children at alater age in our successful older mothers.

A history of alate puberty is sometimes but not aways beneficial. Women who have no
symptoms of menopause or perimenopause such as hot flashes, night sweats or vaginal
dryness may be more successful. The maintenance of regular menstrual cycles is an excellent
sign especiadly if they are still reasonably normal in length. A history of a recent pregnancy,
even if it was amiscarriage is positive.

A long time standard test of ovarian function is the basal follicle stimulating hormone
level (FSH). “Basal” refers to the time of the cycle when FSH should be at its lowest. At S.O.F.T.
we do this on day three of the cycle (day one is the first day of bleeding requiring more than a
panty liner). FSH levels done at other times of the cycle may give someindication but it is best to
do this test between day 2 and 5 of the cycle. In older women, alow day 3 FSH is good but it still
does not overcome the age factor. The combination of an older age and a high FSH is a very poor
sign.

Another important test of ovarian reserve (number of eggs left) is ovarian volume as
measured on vagina ultrasound. In menopause, a woman's ovaries become very small.
Decreased ovarian volume can be detected much earlier and is an important predictor. Ovarian
volume is done at the time of your initial vagina ultrasound at S.O.F.T. The number of
preantral follicles (follicles greater than 4 mm) can also be counted at the beginning of each
cycle and gives an idea of cycle-specific ovarian reserve.

Some clinics also measure day 3 inhibin levels. This is very similar to day 3 FSH but
thought to be more accurate by some experts.

An elevated estradiol level on day 3 may aso indicate decreased ovarian reserve.
Probably an elevated day three estradiol can misleadingly suppress the day three FSH.

A vey useful test for ovarian function is a Clomiphene challenge test (CCT).
Clomiphene citrate is a pill that is used for ovulation induction which is described elsewhere in
this information sheet. In this test, a day 3 FSH is measured. Clomiphene citrate 100 mg (2
tablets) is given from day 3 to 7 of the cycle and the FSH level is repeated on day 10 of the cycle.
If the FSH level stays the same or decreases on day 10 compared to day 3, thisis considered a
good sign. If theday 10 FSH increasesiit is considered a bad sign.

Once fertility treatment has begun, apoor responseto ovarian stimulation isabad sign.
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years old. Fortunately, if you place these two numbers on the above chart, it does not make a
great deal of difference for most of these women. However, in 1975 only 6% of women delivered
at over age 34 but by 2005, 25% of women were delivering at over 34 years of age. Remember,
the rapid increase in normal age-related pregnancy rate begins at age 34.

The pregnancy rate decrease with age only gradually decreases each year and 34 should
not be considered a cut-off. Other life circumstances are important but couples and especially
women should be informed and aware of it.

Use of reproductive technologies can compensate for a great deal of this decreased
fertility. This, probably along with the increased availability and effectiveness of these treatments
the main reason for the apparent explosion for demand and use of these technologies. The table at
the bottom of the last page indicates the percentage of women who were able to have a successful
pregnancy when they tried at different ages. It includes both those conceiving naturally and those
using reproductive technologies. Notice that the percentage of women conceiving using
reproductive technologies increases drastically at older ages. This is one reason we have
developed our rapid diagnosis and treatment protocol for older women at S.O.F.T. A separate
information sheet is available on this protocol.

Risks Associated With Pregnancies at Older Ages
As demonstrated from the graph at the first of this information sheet, the miscarriage
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technol ogies making them very stressful for older women trying to conceive.
Also, some pregnancy associated risks are increased for both the mother and child. Risk
of a child with chromosomal abnormality is increased by maternal age. The most significant of
these is probably trisomy 21 or “Down’s Syndrome”. The exact frequency of
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greatly improved in their ability to detect chromosomal abnormalities. Only 30% of the fetuses




with trisomy 21 can be detected by materna age alone. However, 95% of trisomy 21 can be
detected by a combination of maternal age, ultrasound for nuchal translucency and nasal bone
and some maternal blood tests all done at about 12 weeks gestation. The risk of giving birth to a
baby (40 weeks gestation) with trisomy 21 at

different female ages is indicated in the table | RISK Increased

on the last page. : : Risk
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Pregnancies in Older Mothers and Pregnancies In General

Reproductive Technologies

As the female partner in a couple becomes older, the need for fertility treatment increases.
A chart on page 2 of thisinformation sheet indicated that in women 20 to 24 years old who begin
to try to get pregnant, 94% of them will eventually be successful. Only 3% of these pregnancies
are promoted using infertility treatment. Women 40 to 44 years old who begin to try to get
pregnant, 36% will eventually be successful. However, 47% or almost half of these women will
have their pregnancy promoted using infertility treatment.

Ovulation induction appears to be very useful in older women. Ovulation induction
involves taking pills to stimulate the cycle and promote ovulation. The most widely used form of
ovulation induction is clomiphene citrate and many studies have demonstrated clomiphene citrate
to be useful in promoting pregnancies in older women. A complete information sheet on
clomiphene is available on our web page. Other ovulation induction agents include femara
(letrozole) and tamoxifene.

Usually, as a woman becomes older, her cycles change. Two of the common changes are
they become more irregular and often become shorter. Irregular cycles are the most consistent
sign of anovulatory cycles (cycles which do not produce an egg). If more and more cycles are
not producing an egg, the chance of a pregnancy obviously decreases. By using ovulation
induction, we can overcome this.

Shorter cycles (IE: 24 or 25 days instead of 28 days) can often indicate decreased
ovulation as well in that the egg develops to a stage short of full maturity and then stops. Thisis
referred to luteinized unruptured follicle syndrome and may be very common in older woman.
Ovulation induction agents can provide the additional stimulation to push these cycles to full
maturity. Another thing that short cycles can indicate is a decreased or inadequate luteal phase.
In this case the egg may mature but the cycle is not robust enough to properly prepare the
endometrium for implantation. Again, ovulation induction may add the additional strength to the
cycle to overcome this. Clomiphene may aso promote the development of more than one egg per
cycle. If an increasing percentage of eggs are defective, it is probably beneficial to have more
than one available.



Intrauterine insemination (1Ul) is often used for older women. It may produce its
benefit in many ways. In al women IUI doubles to triples the pregnancy rate over any other
treatment that is being employed. Moreover, Ul comes with detailed monitoring of the cycle
which is beneficia at any age but may be even more beneficial as a woman becomes older and
her cycles become less predictable. Also, 1UI allows us to get 10 times as many sperm as
intercourse in the uterus a the time of ovulation which probable is important in everyone.
However, this may be additionally important in older woman because there older partner’s sperm
may not function as well and their eggs may be more difficult to fertilize. Increasing available
sperm numbers may help to overcome this. Information sheets are available on many forms of
intrauterine insemination.

Controlled ovarian hyperstimulation (COH) refers to
trying to make more than one egg per cycle. With ovulation
induction, we are trying to make anovulatory cycles ovulatory.
Therefore the goa is to make an egg each cycle. Sometimes,
ovulation induction agents like clomiphene citrate will make more
than one egg and this is probably the simplest form of COH.
However, in true COH we purposely try to make more than one egg.
COH usually involves injectable fertility medications. Injectable
fertility medications contain follicle stimulating hormone (FSH).
They are usually expensive.

COH is usually not used alone but is combined with either 1Ul or in vitro fertilization
(IVF). It aways should be combined with careful monitoring to prevent over stimulation and
multiple pregnancies. Information sheets are available on 1Ul with different COH protocols and
on IVF.

In vitro fertilization “in vitro” refers to something occurring outside of the body.
Fertilization is the penetration of the egg by a sperm and the mixing of their genetic information.
With IVF, the menstrual cycle is stimulated (COH)
to produce multiple eggs (10 to 20). COH is not, by
definition, part of IVF but is necessary to improve
the success of IVF. In fact, natura-cycle IVF (in
which only one egg matures) is offered in some s
countries in the world but its success rate is lower prsin
than 5% per cycle.

Once the multiple eggs have matured, they
are retrieved from the body (oocyte or egg
retrieval). Thisis depicted below #1 in the diagram
to the right. The next step is fertilization of the eggs Vs
with sperm. This is the step that gives IVF its name 7 S T
and is depicted beside #2 in the diagram. In S
conventional IVF, this is done by placing the egg
with sperm in a small Petrie dish (not a test tube!).
This is the step where intracytoplasmic sperm injection or ICSI can be substituted when male
factor infertility may be present. Once the eggs are fertilized, they become embryos. These are
cultured (grown in an artificial medium) in the lab (embryo culture). During culturing, the
number of cells in the embryo increases and this is depicted above #3 in the diagram. Once the

Many Follicles
Developinain a COH




cells of the embryos have divided severa times, they are transferred back into the woman’'s
uterus (embryo transfer) hopefully to implant and produce a baby. Thisis depicted beside #4 in
the diagram. If suitable extra embryos are produced, they may be frozen (embryo freezing).
These can be thawed later to be transferred into the uterus in future cycles for additional attempts
at pregnancy.

IVF may or may not be helpful in someone running out of eggs. In fact, in astudy which |
helped with, we demonstrated a 7% pregnancy rate per cycle with COH and Ul in 40 to 42 year
old women. At this age, IVF pregnancy rates would be limited by the number of eggs that can be
stimulated and would at most be 20% per cycle. Therefore, COH with 1UI should be tried for
several cyclesbeforetrying IVF.

IVF is costly. Presently we charge $200.00 for the sperm wash in an IUl cycle. The
technical feesfor IVF are $4,500.00. Y ou can try alot of [UI for the same price! However, many
couples prefer to try IVF if Ul isn’'t working before terminating their infertility treatment. If this
is the case, we will set up an IVF cycle for you. We will usually advise going ahead with the IVF
if at least three follicles have developed. A picture of an ultrasound demonstrating many follicles
is shown to the right. Follicles are the cystic structures which can be seen on ultrasound. Each
follicle can contain an egg. If there are less than three follicles we will offer to convert the cycle
to IUI.

Donor eggs can be considered the last reproductive technology to be tried if the other
technologies have not worked. An information sheet is available on donor eggs. Donor eggs are
less desirable as it removes the woman’s genetic contribution to the baby. However, it makes a
pregnancy possible in circumstances were it would not be otherwise possible. Other advantages
of donor eggs are that the prognosis as far as all parts of the pregnancy becomes that of the
donor. Therefore miscarriage rates and the risk of Downs's syndrome are significantly decreased.

The likelihood of a fertilized egg implanting is related to the age of the woman who
produced the egg. Egg donors are typically
in their 20s or early 30s. Thus the live birth Live Births per Transfer for Fresh Embryos From Own
per transfer rate for cycles usi ng embryos and Donor Eggs, by Age of Recipients, 2000
from donor eggs varies only slightly across @
all age groups. In contrast, the live birth 0
rates for cycles using embryos from
women’'s own eggs decline steadily as
women get older.” Our pregnancy rate for
donor egg IVF is close to 40% per cycle.

Also, the miscarriage rate and
chromosoma abnormality rate becomes 0
that of the donor.

In March of 2005, the Assisted
Reproduction Act became law. This makes
it a crimina offense to pay a donor
anything more than her expenses. It aso does not
alow fertility clinics, such as S.O.F.T., to advertise for g
donors. This means you must find your own donor but el
fortunately makes donor eggs much more affordable.
At S.O.F.T., we charge you $4,500.00 for IVF plus an
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