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Introduction Southern Ontario
Once the “basic’ infertility investigation is  Fertility Technologies

completed, ovulation induction is often used to promote

fertility. Clomiphene has been one of the mainstays of infertility treatment since it was
first used in 1963. L etrozole is a new aternative to clomiphene. Tamoxifeneis also used
in some clinics. Letrozole is often used in Toronto, Montreal and here in the S.O.F.T.

clinic. Because it is new, it is not as widely used and many
physicians and pharmacists may not be aware of this use.
Both of these agents are used for ovulation induction and
work in a similar manner but by dightly different
mechanisms (detailed | ater).

It has been a consistent observation that if
clomiphene can produce ovulation at its lowest dose (50
mg for 5 days) that the pregnancy rate per ovulation is
higher than if higher doses of clomiphene have to be used.

IMPORTANT NOTICE
Recently, the use of
Femara for infertility
has come into question.
We do not believe that
Femara is dangerous in
any way and this is
discussed in detail on the
femara infor mation

The reason for this is that clomiphene causes negative
effects on the endometrium and cervical mucous. These
negative effects may start to overcome the beneficial effect
of clomiphene in producing ovulation when higher doses are necessary. In women who
are not ovulating, it is sometimes necessary to increase the dose despite this to produce
ovulation because clomiphene will not cause ovulation at the starting dose.

Because letrozole works in a dightly different mechanism than clomiphene, it
does not seem to have the same detrimental effects on the endometrium as clomiphene.
Thisisdiscussed in more detail in the letrozole information sheet.

After extensive use of both clomiphene and letrozole, we wondered how both
would work together. The combination of these two drugs has theoretical advantages over
increasing the dose of one or the other. Because they both promote ovulation, together,
they should provide a more potent ovulation promoting stimulus. In addition, because
they have different side effect profiles, by using the minimum dose of each, we should
minimize the side effects. Although theories like this are not always true, this does
appear to be the case using early observations with the combination.

For women who are not ovulating (producing an egg) every month clomiphene or
letrozole are usually the first treatment attempted. However, sometimes clomiphene or
letrozole are not able to cause ovulation, even in higher doses. Thisis especially common
in women who have the PCOS pattern but have very few spontaneous menstruations.

Initial experience in the S.O.F.T. clinic with combined clomiphene and letrozole
in women resistant to clomiphene aone has demonstrated ovulation in 46% and
pregnancies in 19% of the women who ovulated in their first cycle.

Also, clomiphene and letrozole may aso be useful in couples with “idiopathic”
infertility, mild male factor, endometriosis-associated infertility, mild tubal factor
infertility, female age-associated infertility or cervical factor infertility who fail to get
pregnant with clomiphene or letrozol alone. Usually if a pregnancy does not occur with

sheet and on a separate
information sheet.




clomiphene or letrozole, intrauterine insemination will be suggested. However, in patients
who live at a distance and monitoring will be difficult, we have sometimes suggested a
short course of owvulation induction and timed intercourse with a combination of
clomiphene and letrozole. This suggestion is based on observations in our intrauterine
insemination program using clomiphene and letrozole. At S.O.F.T., sometimes severd
cycles of intrauterine insemination with clomiphene and letrozole are suggested after
intrauterine insemination with clomiphene or letrozole alone haven't worked. This is an
aternative to moderate stimulation-1Ul for people who cannot afford to add injectable
infertility medication.

How many cycles of clomiphene and letrozole with “timed intercourse” will be
suggested depends on the diagnosis, the previoudly attempted infertility treatments, the
length of infertility, and the female partner’s age. Clomiphene and letrozole in
combination is effective for women who are not ovulating because it stimulates ovulation
but it is also used in the other forms of infertility to mature more than one egg per month.

This combination has been used widely at S.O.F.T. At first it was used mostly in
intrauterine insemination (IUl) cycles were close monitoring occurs. More recently,
because we have had more experience with the cycle dynamics after monitoring many 1UI
cycles, we are using it with timed intercourse.

The most common use for the combination is when higher doses of clomiphene
have failed to cause ovulation. It is well recognized that clomiphene increases pregnancy
rates in anovulatory women but causing ovulation. However, this is most effective if
ovulation occurs at the lowest dose. We fedl the reason for this is clomiphene has both
positive (causes ovulation) and negative effects (thins the endometrium, changes the
cervical mucous). Women have different susceptibilities to the negative effects, just as
they do to the positive effects. However, in the most part, the higher the dose required for
ovulation and the longer the duration of use the more likely the negative effects will be
significant.

The combination of clomiphene and letrozole was initially used when 150
milligrams of clomiphene from day 3 to 7 of the cycle would not cause ovulation. A small
amount of letrozole (7.5 mg on day 3), early in the cycle seemed to sensitize these women
to the clomiphene and allow ovulation to occur. In our 1Ul cycles we will now commonly
use this combination instead of increasing the clomiphene and it has provided us with one
of our higher pregnancy rates in IUl. Combinations are not as widely used in timed
intercourse but may be in the future as we gain more experience with it in [UI.

How It Works

Menstruation and ovulation are complex processes
depending on the action of hormones released from the
ovary, pituitary and hypothalamus. An imbalance in
the levels of these hormones can disturb norma
ovulation and can contribute to infertility. Follicle
stimulating hormone (FSH) is released by the
pituitary and stimulates both egg maturation and
production of estrogen (estradiol). The estradiol
“feeds-back” to the pituitary to cause a decrease in the




secretion of FSH (see diagram). Blocking this “feed-back” of estradiol in the early part of
the menstrual cycle alows the production of more FSH and stimulation of the ovary.
Clomiphene has the same shape as estradiol and fits into the estradiol receptor blocking
the function of estradiol in the early part of the menstrual cycle (see diagram). Letrozole
blocks the last step (the aromatase enzyme) in the synthesis of estradiol. There is
therefore reduced estradiol to feed-back and turn the pituitary off and more FSH is made.
This results in more stimulation of the ovaries and therefore promotes ovulation (release
of an egg) and perhaps the production of more than

one egg.
Clomiphene and letrozole therefore work in a Estradiol Estradiol

similar manner but by a different mechanism. When Lelrozole\g >
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both are used together, |etrozole decreases the estradiol

available in the first part of the cycle by temporarily / Clomiphene
blocking its formation while clomiphene blocks the ,CD
receptor so that the little bit of estradiol there is cannot D cnolesterol

enter the receptor and feedback to the pituitary. This
appears to provide avery strong stimulus for ovulation induction.

How to Take Clomiphene and letrozole

Our usual “combination of these two agents’ is letrozol 7.5 mg (3 X 2.5 mg tabs)
on day three added to either 50 mg of clomiphene citrate from day 3 to 7 of the cycle or
whatever dose of clomiphene has been required or has not been successful at producing
ovulation.

Letrozole is taken in asingle dose of three pills on day three. Clomiphene is taken
for five days beginning three days after the first day of menstrual bleeding (day 3 to 7 of
cycle). The first day of the cycle is considered the first day of bleeding sufficient to
require sanitary protection as long as it occurs before midnight. Clomiphene and
Letrozole may be started after medication (provera etc.) is given to bring on a period in
women who are not having regular periods.

Cost of Clomiphene and L etrozole
Clomiphene at the lowest dose is usually about $35.00. Double and triple doses of
clomiphene cost $60.00 and $90.00 respectively. Three

pills of letrozol are usually $25.00. It isimportant to note Before starting any
that some drug plans cover a given number of cycles | infertility treatment, make
of infertility treatment. Clomiphene and letrozole does | Yyourself familiar with the
not work for everybody and you may haveto moveonto | detailsof your drug plan!

more expensive medication. Before submitting
clomiphene to your drug plan, check exactly your coverage. If your drug plan covers only
a number of cycles you may consider paying for the clomiphene in order to have more
expensive cycles covered later on.

Alternative M edications
The only other ovulation induction agent available is Tamoxifene citrate. In the
clinic, we have not used tamoxifene very extensively.



The Success Rate and Number of Tries

Clomiphene and letrozole are very effective at promoting ovulation in women
where the reason for not ovulating is miscommunication between the pituitary and the
ovary (usually referred to as polycystic ovary syndrome or PCOS — a separate information
sheet is available). Clomiphene and letrozole will not work for women with pituitary or
ovarian failure. These different causes of not ovulating will be evaluated with your initia
infertility investigation. Between 50 - 90% of women who take this combination will
ovulate. We have had some dramatic success with it in women who are resistant to
ovulation with just clomiphene. In fact, many pregnancies have occurred in women who
would not ovulate with any other drug combination. A maximum of six ovulatory cycles/
pregnancy are indicated before other infertility treatments are considered.

In many situations you may be advised to do less than the suggested number of
cycles. With an increased length of infertility, increased dose of clomiphene required to
produce ovulation or in older women, fewer cycles may be suggested as time may
necessitate moving on to a more intensive treatment earlier. Fewer cycles may also be
suggested with certain diagnoses such as mild male-factor or mild tubal-factor infertility
as these may be associated with a lower chance of success with clomiphene. We will
probably move on to more intensive treatments sooner in female age-related infertility.

In a few circumstances, more cycles than mentioned above may be
recommended. If clomiphene and letrozole has produced a pregnancy but it has
unfortunately ended in miscarriage it will often be tried again. In anovulatory women who
cannot afford more intensive treatment or for patients whose endometriosis has been
treated at the time of |aparoscopy more cycles may be considered.

Lastly, the exact number of cycles of clomiphene and letrozole to be tried will be
modified by how you feel about it. Clomiphene and letrozole is usually attempted before
going on to ovarian cautery or injectable fertility medicines because it is inexpensive,
easy (less time consuming), and requires less intervention. Side effects are very few (to be
discussed) and the risk of multiple pregnancies is lower than many other infertility
treatments. However, if your particular preference is to avoid clomiphene and letrozole,
thiswill be discussed and respected.

Timing of Ovulation and Inter course

The dynamics and timing of a clomiphene and letrozol cycle appear to be almost
the same or a little faster than a clomiphene cycle. This probably makes sense as the
letrozol is usually used only to sensitize the woman to clomiphene. Release of the egg(s)
usually happens 7 to 10 days after the last dose of clomiphene (day 14 to 17 of the cycle).
If a pregnancy does not occur, menstruation will probably occur 21 or 25 days after the
last dose of clomiphene (giving a 28 to 32 day cycle). Clomiphene and letrozole together
tend to lengthen your existing cycle. The above prediction is based on a person who had a
28 day cycle but women who are not ovulating and do ovulate on this combination have
similar cycle dynamics. Women, who usualy have a 24 day cycle, may experience an
ovulatory cycle which is only 26 or 28 days long. Women, who have extremely long
cyclesor no cycles at all, may ovulate in very long cycles.



Intercourse should occur whenever you fed like it. One of the more stressful
aspects of infertility is that intercourse tends to become regimented and only for the
purpose of conceiving. Thereisno good evidence that having intercourse, even frequently
outside of the “fertile window” will decrease the chances of pregnancy. In fact, on the
contrary, there is good evidence that couples that have more frequent intercourse
become pregnant faster. Intercourse also has relationship building and stress relieving
benefits. Recent evidence has aso indicated general health benefits and improvement of
sperm counts from frequent intercourse.

There is aso no evidence that any particular sexua frequency clustered at

ovulation is better. Advice has One of the misconceptions about infertility isthat

_been given in the past that inter cour se should be only every other day in order to
mtercourge every two days W'_” maintain a high sperm count. An example might help
allow a higher sperm count. It is to clarify this. A couple hasintercoursein the
true that when we request a | morningand 100 million sperm are deposited in the
semen analysis, you are asked to vagina. The couple then hasintercour se later that
abstain for 48 hours so that we | sameday and only 75 million sperm are deposited in
can estimate the maximal sperm the vagina because the sperm count is decr eased by
count. However, ejaculation into the earlier gjaculation that day. However, thereare

the vagina allows the number of | Now 175 million sperm in the vagina, thusincreasing
sperm in the femae to be thetotal number of sperm whereit counts!

additive and of different ages.

We believe sperm live in the femae reproductive tract about 48 hours. If intercourse
occurs at |east every other day from the 10th to the 20th day of the cycle there should
always be sperm available when the egg is released. This recommendation is based on the
usual scenario of clomiphene and letrozole making the cycle 28 to 32 days long. In
circumstances were we think ovulation is occurring, but the cycle length is different than
this, the recommendation for frequent intercourse times may have to be modified. For
example, in the woman who's usua cycle is 24 days and clomiphene and letrozole
lengthens thisto 27 days, intercourse should occur from day 9 to 17 of the cycle.

In rare circumstances when intercourse is not possible frequently (illness or work
commitments which require separation of the partners), detection of ovulation may be
important to time intercourse. In this circumstances, basal body temperature charts, urine
based ovulation detection kits (I.E. Clearplan Easy or Ovukit), or the newer saliva kits
may be used. Often this may be an indication for earlier graduation to intrauterine
insemination. (Information sheets are available)

Determining If Ovulation Occurs

It may not be critical to determine when ovulation occurs but it is important to
determine whether ovulation is occurring. If menstruation is about 28 or 32 days after the
first day of the last period, then ovulation has likely occurred. In this program, we prefer
to confirm ovulation with”luteal phase progesterone’. This is usualy done 6 days
before the next period is expected to occur, if a pregnancy does not occur. Because the
usual clomiphene and letrozole cycle is 28 to 32 days long, this would be day 21 to 23 of
the cycle but will be sooner in the cycle if clomiphene and letrozole produce a shorter
cycle (1.E. day 18 in a 24 day cycle). If thisinformation sheet has been given to you at the



clinic with a prescription for clomiphene, you should aso be given alab requisition for 6
repeats of your progesterone level. This can be done in at alab nearest your home. If the
desired testing day fals on a Sunday, the test can be done the Monday morning. The
results will automaticaly be sent to the clinic and arrive about a week later. It is
probably only important to know the progesterone level if clomiphene and letrozole
combination is not producing the usual cycle lengths. Progesterone level of 16 or
greater indicates ovulation. A progesterone level of less than 16 indicates that ovulation
did not occur or did not occur at the usual time.

For example, if your period was 28 to 32 days in length and the progesterone is 16
or greater, you probably released an egg (ovulated). If another cycle of clomiphene and
letrozole is prescribed, you should repeat the same cycle as long as it is within the pre-
agreed number of cycles. If your period was outside this range and/or the progesterone
was less than 16 and your pregnancy test is negative, you probably didn't ovulate or
didn’'t ovulate at the usual time. We will likely advise you to increase your clomiphene
dose (letrozole usualy stays the same). If the clomiphene dose has aready been
increased, we may change your medication or do something to make clomiphene work
better. Call S.O.F.T. (519-685-5559) for instructions. The clinic only calls you if your
progesterone is less than 16. If we don’t call you, then the progesterone level was likely
over 16. In this case you will have to call the clinic if you want to know your exact level.
Higher is not necessarily

better although occasionally
very high progesterone levels
may foreshadow a pregnancy.
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Cycle Day

If your period does not come in 35 days, call the clinic for alab requisition for a
pregnancy test. If your BHCG is positive, we at S.O.F.T. will want to book an early
pregnancy ultrasound.

What If Ovulation Does Not Occur ?
The most common circumstances for use of this combination is when higher
doses of clomiphene have been

unsuccessful at inducing
ovulation. If you had regular

Clomipheneisassociated with a doubling to
tripling of the pregnancy ratein women who are

cycles and clomiphene and letrozole
was given to you to promote the
production of more that one egg but
appears to have caused you not to
ovulate it may not be the right

already ovulating becauseit increasesthe number
of eggs. However, in a small minority of ovulatory
women (<5%), it causesthem to not ovulate. In
thiscase, it is of no benefit and other for ms of
treatment should be perused.




combination for you. Sometimes it will be tried once more or a modest increase in the
clomiphene component (IE 75 mg from day 3 to 7) will be tried but usually it will be
abandoned early in favor of another treatment. If this occurs we will often monitor acycle
with blood tests and ultrasound, much like we monitor for intrauterine insemination. This
will tell us exactly what is happening to your cycle and allow us to choose aternate
treatments. Information on how this monitoring is done is available in the information
sheet on intrauterine insemination with clomiphene citrate and letrozole.

Some women, who are not ovulating naturaly, will not ovulate with clomiphene
and letrozole. If you don’'t ovulate with the lowest dose of clomiphene, a higher dose will
be tried (the letrozole component usually remains the same). Usualy, the highest dose
that is attempted is 150 mg from day 3 to 7 of the cycle. Even though higher doses may

cause ovulation, they are
less likely to cause | Increasingthedose of clomipheneishelpful in non-ovulatory
pregnancy because of the | Women who do not ovulate on the lowest dose of clomiphene
negative  effects  of because higher doses may cause ovulation and therefore
lomioh n th make pregnancy possible. Thereishowever a down sideto
clomipnene 0 € this. The higher the dose of clomiphene required to produce

endometrium and . : .

ical i ovulation, the fewer pregnanciesthat occur per ovulation.
c_erV|c mucous Thisisbecause of the negative effects of clomiphene on the
higher doses. cervical mucous and endometrium and iswhy we will usually

If this happens, | moveon toa different treatment if ovulation dose not occur
some treatments are with 150 mg of clomiphenefor 5 days.
avalable to make them

more sensitive to clomiphene and letrozole. Sometimes the addition of injectable fertility
medication will allow ovulation to occur with a previously unsuccessful level of
clomiphene and letrozole. This of course is only done with careful monitoring of the
cycle and usually includes intrauterine insemination.

In up to 60% of women with polycystic ovary syndrome have insulin resistance?
Insulin resistance occurs when the body is required to produce more insulin to keep the
blood sugar normal than usual. It is not diabetes but predisposes to diabetes later in life or
during a pregnancy. If your cycles are irregular or you have a family history of diabetes,
you will likely be tested for insulin resistance with your day three blood work done for
your initial workup. Treatment of this with metformin or advandia will often make

ovulation more likely to occur with
clomiphene and letrozole. Recently, several
reports have indicated that metformin
treatment may be beneficia even if the
initial insulin resistance testing is within
norma limits. An information sheet is
available on decreased ovulation.

Other specific medications may be
used in circumstances were there is
increased production of androgens from the
adrenal glands. A recent study has
demonstrated that dexamethazone can be
used to decrease the adrena glands

Polycystic Ovary Syndrome was called
Stein-L eventhol Syndrome after two
gynecologists who first investigated
women who did not ovulate. They took
wedge biopsies from the ovaries of
these women. However, they found
that when they did the biopsies, the
women would often start to ovulate!
Thisisnow believed to work becauseit
decreasestheintra-ovarian male
hormone level and can be more easily
done by burning the surface of each
ovary in 6-10 placesduring a
lapar oscopy.




production of male hormones in the first half of the cycle to promote ovulation. We are
about to initiate a clinical trial to determine if there are predictors of when this approach
will be useful.

Ovarian cattery or drilling at the time of laparoscopy may also be considered.
Ovarian cautery or drilling has been demonstrated to cause the resumption of normal
ovulation or cause an improved response to clomiphene in many patients. Although this
sounds crazy, it works very well. It was discovered serendipitously like many things are
in medicine (see box on previous page). More information is available on laparoscopy
and ovarian cautery in the information sheet on laparoscopy.



