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Preface

Advances in the field of reproductive medicine and infertilility are made
at an increasingly rapid rate. For those of us who care for infertile cou-
ples, our job becomes both easier and harder. Our job is made easier by
the development of new, effective treatment strategies that may offer
hope to our patients. However, the complexity of treatments and the
significant impact these treatments may have on personal and social
norms makes treatment more difficult for both our patients and our-
selves. The rapid explosion in reproductive genetics is only now begin-
ning to have its impact felt in our field. The application of this new
knowledge to our field offers great promise for the future, but must be
introduced after careful study and consideration.

In the chapters that follow, I have attempted to present both the
history—the tried and true knowledge that guides our decision-making—
and the future. As we approach patients, our approach will be increasingly
multi-disciplinary. The involvement of those with expertise in genetics and
psychology will be critical. And, for those in this field, our patients and
society, we will increasingly involve those with expertise in ethics and the
law. It is with this broad brush that I have painted a picture of current infer-
tility care.

xiii



Introduction

Nearly five million American women aged 15 to 44 years report difficulty
or delay in achieving a live birth. The percentage of affected women has
not increased despite increased public awareness of this problem. What
has changed is the number of women (couples) seeking medical atten-
tion. Each year, approximately 1.3 million of these women seek medical
advice or treatment. This number has increased because of significant
demographic changes in our society. These include the aging of the
“baby boom” generation leading to an increased size of the reproductive
age population. More importantly is the change in society with more
women seeking careers and delaying fertility. In fact, the number that has
changed is the number of nulligravid women with infertility, in other
words, the women who have never had a child and are now infertile.
There is a false sense by many that modern reproduction can overcome
all factors, including those associated with age.

The chief female categories of infertility are ovulatory disorders (25%)
and tubal disease (20 to 25%), including endometriosis (10%). Male
infertility is the primary category in approximately 25% of cases and con-
tributes to a further 15 to 25% of the remaining cases. Infertility remains
“unexplained” in up to 20% of cases. These cases are unexplained only
in that our current methods do not identify a critical factor. Although
recent developments have improved the effectiveness of conventional
specific therapies, the overall prognosis for childbirth is not better than
50%. This can be explained by the presence of unexplained factors that
persist after conventional therapy. A further reason is the limited access
in many jurisdictions to artificial reproductive technologies.

Most couples are not infertile, but rather subfertile. This distinction
is critical as there is a small chance that conception and birth may occur
without treatment. The effectiveness of treatment can therefore only be
determined by randomized clinical trials preferably comparing the per-
tinent treatment to no-treatment or placebo. A second choice for the con-
trol group would be use of a standard active treatment for the “control.”
Ideally, this treatment should have been confirmed previously by ran-
domized controlled trials. Less convincing data are generated by cohort

XV
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Introduction

and case series. Unfortunately, these later study designs comprise a
major share of available literature in this field. This lack of convincing
data regarding treatment approaches makes care of these couples even
more difficult. Each treatment option has many costs: emotional, phys-
ical, and financial, oftentimes without clear documentation of success.
It is thus important to evaluate and treat couples with a comprehensive
approach taking into consideration expected benefits, unwanted side-
effects, and costs in dollars and time.

Time is a critically important factor for couples seeking fertility, as
the age of the female partner is the number one prognosticator for suc-
cess. After age, the duration of infertility plays a large role in consider-
ing treatment options. Thus, a prompt, efficient evaluation is likely to
be most beneficial to the infertile couple. Diagnostic assessment is indi-
cated for couples attempting pregnancy and who fail to conceive fol-
lowing 12 or more months of regular, unprotected intercourse. This
timeframe is selected since 85 to 90% of normally fertile couples con-
ceive in this interval of time. This “delay” will thus save many couples
unnecessary testing and evaluation. Earlier assessment is indicated in
women over 35 years of age, women with irregular menstrual cycles, or
those with a high risk for tubal disease and/or endometriosis. The cur-
rent focus of diagnostic testing is on a limited panel of specific investi-
gations rather than a broad screen of tests.

It is important to remember that there is, in most couples, the chance
for spontaneous conception. Recent studies estimate the average progno-
sis for live birth without treatment at 25 to 40% during the three years after
the first infertility consultation. This translates into a cycle fecundity rate
of 0.7 to 1% per month. The presence of endometriosis, abnormal sperm,
or tubal disease independently reduced the chance of spontaneous preg-
nancy and live birth by approximately 0.5 for each variable. Infertility for
greater than 3 years, female age greater than 30 years, and primary infer-
tility were important negative prognostic factors.

Evaluation should focus on known causes of infertility/subfertility.
Hence, the first section of this text will describe normal female and male
physiology and the relevant investigation of the infertile couple. Attention
will be paid to recent reviews of the literature and the development of a
time and cost-sensitive evaluation.

Treatment should be diagnosis specific, if possible. The second sec-
tion of this text therefore delves more deeply into specific etiologies of
infertility and appropriate diagnostic and therapeutic interventions.

Assisted reproductive technologies (ART), the art of taking fertiliza-
tion outside the human body, deserves special consideration and will be
considered in depth in the third section of the text. Although only a small
percentage of all infertile couples will actually need ART, the dramatic
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advances in the last quarter century (yes, Louise Brown—the first “IVF
baby”—celebrated her 25th birthday in the summer of 2003) and the
strong media interest have made ART a central focus for the infertile
practice and for patients. ART remains the only option for some patients
and the “final” option for couples who fail simpler modalities.

The field of infertility is complicated by the personal and emotional
nature of the desire for parenthood. Treating couples as couples, rather
than focusing “blame” (which couples do themselves all too often) is one
way in which the physician can help. It is also crucial to give accurate
and fair assessments for success so that couples can make informed
decisions. Psychologic support should be available to all couples and
couples considering any reproduction with third parties (donors or sur-
rogates) should be required to meet with a psychologist. There may be
many times within the fertility evaluation and treatment when couples
should have a discussion regarding long-term goals: to have a child to
raise as their own, to have a pregnancy to share, to share genetic traits.
Each of these may or may not be achieved via adoption, donor gametes,
or only with further treatment. The option of child-free living should also
be included in any discussion. At times couples must be advised to stop
treatment if the likelihood for success is quite low. Frequently this is a
very difficult time for both the patient and the physician, but fruitless
treatment should be avoided.

The potential benefit relative to potential cost (financial, physical,
and emotional) must all be considered. A review of 45 reports on unex-
plained infertility estimated the marginal costs of treatment at $7143,
$15,823, and $46,391 respectively for CC/IUI, FSH/IUI, and IVF treat-
ment compared with untreated pregnancy rates equivalent to 1.3% per
month." The treatment effects are generally small. Treatment may only
hasten conception in those couples who would eventually conceive in
any case. Given this, the high rate of multiple gestation and its incum-
bent medical and social risks must be considered and every attempt
should be made to limit this complication. In most cases, simple treat-
ments should be considered before complex treatment.

This field is also complicated by the many ethical boundaries that
are approached. There are issues of defining “the family” and parentage,
issues about “abandoned” embryos, and about how far couples and soci-
ety should go to procreate. Most recently, the issue has become public
as the government has faced the critically important decision of use of
“disposed” embryos from IVF for creation of stem cells. The potential
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for this technology is not proven but appears to be great; however, as with
the restriction on funding for IVF research, politics has all too often
entered into this field. The results are not always positive for patients
or society at large.

Thus, in the final section of the text, we will hear from experts in
psychology, law, and ethics. This is truly a field where caring for
patients requires all the skills of a clinician: healing, caring, teaching,
and discovering.
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Introduction

" Evaluation of the
Female Ovulation

Marc A. Fritz

Guiding Questions

Infertility may result from a wide variety of causes. One of the
most important and common causes is the failure to ovulate or
anovulation. Tests of ovulation are therefore an integral part of the
evaluation of every infertile couple. Because most such tests are
noninvasive and involve relatively little cost, a test of ovulation
also is usually one of the first steps in the evaluation of infertil-
ity. After first documenting anovulation, the same techniques may
then be used to determine the effectiveness of any ovulation
induction treatment strategy.

Any of a number of different methods may be used to deter-
mine if and when ovulation occurs. All are based on one or
another of the hormonal events that characterize the normal ovu-
latory menstrual cycle, or on the effects that those hormones have
at various sites within the reproductive system. This chapter will
briefly outline the characteristics and key features of the normal
menstrual cycle, describe each of the tests of ovulation commonly
used in clinical practice, and discuss their interpretation and
potential pitfalls.

DOES THE PATIENT
OVULATE?

e At what interval do you have periods? How many days from
the first day of one period to the first day of the next?

e How many days do you bleed?

e If you didn’t have a calendar, could you predict a period was
coming?
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* What techniques are available for documentation of ovulation?

OVULATION? BBT charting
Serum progesterone
Urinary LH monitoring
Endometrial biopsy
Trasvaginal ultrasound
The Menstrual Cycle

NoORMAL CYCLE
CHARACTERISTICS

KEY POINT

Fertile cycles
should fall between
25 and 35 days in
length.

THE OvARIAN CYCLE

To understand the various tests of ovulation and how and when to
use and interpret them, one must first have a firm, if only very basic,
understanding of the major events in the normal menstrual cycle.

The follicular phase of the ovarian cycle spans the interval from
onset of menses to ovulation. In general, variations in overall
cycle length reflect differences in the length of the follicular phase.
In normal ovulatory cycles, the follicular phase generally varies
between 12 and 20 days in duration. The luteal phase of the ovar-
ian cycle spans the interval from ovulation to onset of the next
menses. In contrast to the follicular phase, the length of the luteal
phase is remarkably consistent and from 13 to 15 days in duration.
Cycles in which the follicular or luteal phase duration falls out-
side of these ranges generally are best considered abnormal.

To achieve optimum reproductive efficiency, menstrual cycles
generally should last no less than 25 days and no more than 35
days in duration. Cycles that are shorter than 25 days in length typ-
ically exhibit either an abnormally short follicular or luteal phase
and are less likely to be fertile than those of normal length. Cycles
longer than 35 days in duration also decrease fertility, if only by
reducing the number of opportunities to conceive within a given
interval of time. The average and also most common cycle length
is 28 days, but a great many normally fertile women have cycles
that are slightly shorter or longer than 28 days in duration.

The stimulus for the initiation of follicular growth is unknown,
but the earliest stages are independent of pituitary gonadotropin
stimulation and are ongoing, even in prepubertal girls, pregnant
women, and in those using oral contraceptives. Initial follicular
growth occurs in a continuous series of waves that to some extent
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overlap, and each wave contains a group or cohort of follicles. The
cohort recruited to participate in each new menstrual cycle is that
which happens, by chance, to reach the stage of development at
which it first becomes sensitive to cyclic changes in the circulating
concentration of follicle-stimulating hormone (FSH). As one cycle
draws to a close and another begins, FSH levels rise sufficiently to
support further follicular growth and development'? (Fig. 1-1).
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Figure 1-1: The normal menstrual cycle. Temporal relationship between the cyclical changes in serum
concentrations of follicle-stimulating hormone (FSH), luteinizing hormone (LH), estradiol (E,), and
progesterone (P) and the stages of ovarian follicular and endometrial development across the normal
ovulatory menstrual cycle.
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