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“When it comes to managing PCOS symptoms, knowledge is
power. For women with PCOS, Dr. Fiona McCulloch’s
groundbreaking new book is a wealth of this immediately
applicable information that can make a difference in learning
to manage their symptoms. Dr. McCulloch has interpreted all
of the latest PCOS research and applied her own knowledge
and expertise to create an easy-to-read, comprehensive
resource. This brilliant book is the must-have guidebook for
any woman who wants to manage her PCOS with a holistic
lifestyle approach. Dr. Fiona can certainly be counted among
the great PCOS medical experts, such as Dr. Walter Futterweit
and Dr. Samuel Thatcher, who have blazed a trail of
empowerment for the PCOS patient.”
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proper hormonal balance.”

—DR. MICHAEL T. MURRAY, coauthor, The Encyclopedia
of Natural Medicine

“I highly recommend this book! PCOS is a topic that is past
due for global attention and clarity, and Dr. McCulloch’s book
delivers on these needs. 8 Steps to Reverse Your PCOS helps
readers understand if PCOS may be the hidden cause behind
their weight gain, hair loss, or missed cycles. It will also help
them understand why they are afflicted and give them a path
back to health. The recommendations given are safe, well-



balanced, and evidence-based, and they come from Dr.
McCulloch’s clinical experience and extensive research. The
steps outlined also serve as an excellent guide for those with
metabolic syndrome or prediabetes.”

—DR. ALAN CHRISTIANSON, New York Times best-
selling author of The Adrenal Reset Diet

“I was impressed by the comprehensive and integrative
approach that Dr. McCulloch has achieved in this book, which
will help women with this complex endocrinological disorder.
Medicine’s understanding of PCOS has come a long way in
the last three decades, and Dr. McCulloch has grasped that
evolution and embraced our modern scientific understanding
of PCOS, including the science and importance of natural
medicine in treatment strategies for PCOS”

—DR. TORI HUDSON, Clinical Professor, National
University of Natural Medicine, Bastyr University, Southwest

College of Natural Medicine; author, Women’s Encyclopedia of
Natural Medicine; Director of Education and Research,
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“Dr. McCulloch has done an impeccable job at capturing the
whole picture of PCOS, including the emotional effects that
are so commonly experienced throughout the journey. This
book clearly and thoroughly outlines a step-by-step process
that can be easily followed. 8 Steps to Reverse Your PCOS is a
must-have resource for women with PCOS, clinicians working
with women’s hormones or the emotional impact of having
PCOS, and mothers of teenage daughters who may be
experiencing symptoms related to PCOS. Knowledge is
empowering, and Dr. McCulloch provides the knowledge and
guides us through the actions necessary to grab hold of our life
and turn it around!”
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FOREWORD
 

My first real introduction to polycystic ovary syndrome
(PCOS) was in the nineties, early on in my acupuncture
practice. While I had enough rudimentary information gleaned
from the standard medical school curriculum, it merely
touched upon how to diagnose this obscure and misunderstood
“disorder” and medically control it, as there was no cure. The
remedies at the time included the following:

1. Put the woman on oral contraceptives.
2. Treat her insulin resistance pharmaceutically (never mind

the side effects).
3. Perform ovarian wedge surgical resection, if there were

cysts.

Clomiphene was the only recommendation if infertility
was part of the cascade. Rarely was this effective, and
sometimes it worsened the presentation. There was no mention
of dietary changes, modifying exercise, nutritional and
supplement recommendations, or the effectiveness of
acupuncture or herbs.

When my first atypical PCOS patient consulted me for
help, I was at a loss. The Chinese medical literature did not
address this scenario. I consulted other “experts” in the field of
Oriental reproductive medicine, and none had success. There
was nothing out there on treating this condition naturally. I
scrambled. I researched, researched some more, and as my
practice was getting busier, I started seeing the myriad
presentations of different women who were diagnosed with
PCOS. Some were thin. Some were heavy. Some had regular
periods. Some had none. Some had other health conditions
associated with their endocrine disorder that were being
managed pharmaceutically. None were happy with their
medical care. Each was trying to conceive.



A challenging environment presents itself for a pioneer in
the field of natural reproductive medicine: You’re on your
own, and your laboratory is made up of patients who have no
other options. You come to understand what the components
of the health condition are. You apply different natural
remedies (none proven). Some work. Some don’t. Sometimes I
could get patients who were not menstruating to menstruate,
and the bleeding wouldn’t stop! Then I’d have to try to control
their bleeding before we could move on to encourage
ovulation.

Months and years of trial and error gave rise to eventual
success: The women who modified their diets, nutritional
supplementation, and exercise regimens; took herbs; and
received acupuncture were beginning to change. They no
longer needed to take the troublesome drugs for insulin
resistance and glucose intolerance. Their blood sugars were
normalizing. Their periods become somewhat regular, and
they started ovulating on their own. They even became
pregnant.

While this approach was very effective, it wouldn’t adhere
to the medical criteria of double-blind, placebo-controlled,
repeatable studies that would validate it with scientific
research. Each woman had to be treated differently, based
upon her unique presentation; thus, it was considered
anecdotal.

PCOS is not a fixed diagnosis. It includes myriad
presentations. It takes great dedication and interest in your
patient to be able to find out what her unique cluster of
systems consists of, and great patience, on both of your parts,
to be able to find the remedy that will work for her.

Today the Internet abounds with information on natural
care and PCOS management. Some work. Some do not. Much
of my time has been spent conducting retreats and teaching
Chinese medical professionals some of the nuances of natural
reproductive care. I met Dr. Fiona McCulloch early on in my
teaching career. She stood out among the rest of those working
in her field. The first thing I noticed during one of our
practitioner retreats was the depth of her empathy. She carried



a profound wisdom that comes from having done her own
healing work, which is unmistakable in a health-care
professional: You naturally trust them, because you know
they’ve been in the trenches and have come out better for it.
They touch you in a place where the educated mind can’t
reach. She was honest, and she cared. The second thing I
noticed about Dr. McCulloch was her uncanny knowledge.
These are the types of people that you love having as students:
the ones who almost know more than you do. They challenge
you to stay on top of your game, because they are so sharp. As
soon as she learned a new concept, she would master it,
incorporate it into the wealth of knowledge she already had,
and devour the next piece.

When Fiona asked me to evaluate her book, I couldn’t
wait. I was already beaming with pride and excitement. I sat
down with her manuscript and was humbled. In fact, I was
floored. There is nothing she hasn’t covered. I went through
her very detailed, easy-to-understand explanation of how to
identify, address, and reverse PCOS. No longer do I consider
her my student. Instead, she is the expert in the field of PCOS,
whom I will consult when I encounter a challenging case.

There is nothing this book does not cover. Dr. McCulloch’s
easy-to-follow therapeutic guidelines are a must for anyone
suffering from the effects of PCOS. The relationship with this
condition has come a long, long way in just twenty-some
years. If you have been diagnosed with PCOS, or if you carry
the suspicion that you may have some of the symptoms of
PCOS, start with this book. Learn to understand yourself first.
Take charge of your own health and save yourself perhaps
years of frustration in ineffective treatment cul-de-sacs. PCOS
can be reversed. And Dr. McCulloch will show you how.

— Randine Lewis, PhD, L.Ac, author of The Infertility Cure: The
Ancient Chinese Wellness Program for Getting Pregnant and Having
Healthy Babies and The Way of the Fertile Soul: Ten Ancient Chinese
Secrets to Tap into a Woman’s Creative Potential



PREFACE
 

If you’ve just been diagnosed with polycystic ovary syndrome
(PCOS), you might be feeling a great deal of confusion. You
may be spending hours poring over Google to learn more
about your condition and finding a lot that you relate with, but
you are simply overwhelmed by the amount of information on
PCOS. How do you know which of it applies to you?

Or perhaps you feel like the definitions and descriptions
you are reading about don’t describe your experience at all. Do
you wonder why you don’t exhibit the typical “textbook”
presentation of PCOS (struggles with weight, facial hair, acne,
and multiple cysts on your ovaries)?

Or you may suspect that you have PCOS, but nobody has
formally diagnosed it, and doctors are puzzled by your case.
Alternatively, you might have been diagnosed with the classic
form of PCOS for many years and have tried a variety of
treatments, but your symptoms just won’t budge.

My hope is that this book will be a guiding light for you.
It’s my goal to give you more information about PCOS, to
show you how to treat it effectively with natural medicine, and
most of all, to empower you to understand your body.

As a young girl growing up in Toronto, I was always
interested in health, science, and medicine. So, although I’m a
naturopathic doctor now, it’s in my nature to look at health
through a scientific lens. My undergraduate science degree
focused on cell and molecular biology, and I’m fascinated with
the inner workings of our cells and the body’s biochemistry.

When it comes to PCOS, I also have a personal story to
tell. As a teenager, my periods started later than those of my
friends. I was fifteen, nearly sixteen, years old. However, I
was most unfortunately afflicted with cystic acne that made a
grand entry all over my face before my periods even started.
Once my cycles began, they were very irregular, as they were



for many girls at that age. I remember learning in school that
this was normal, and so I put it out of my mind.

For years, my periods continued on this way, coming with
absolute randomness, but never any closer together than three
months apart. There were many times that I would go six
months without any sign of a period at all.

As a teenager, I was of average weight; however, I did gain
fat around my middle and was heavier than I am currently. I
overindulged in sugar and refined carbohydrates on a regular
basis. I was always hungry and found it very hard to stop
eating once I started. I was quite active, running long distances
and playing racquet sports, so this probably kept my
metabolism from going out of control.

Then I went to college and, like many of my friends,
gained weight. My diet was composed mostly of sandwiches
and the mountains of pasta they served regularly at the
university cafeteria. Again, I tended to gain weight around my
abdomen. I remember getting very sleepy after eating and
finding it difficult to stay awake in class. At the time, I wasn’t
very in tune with my body and didn’t give a lot of thought to
my periods and their continued irregularity. Though I did
continue to exercise and eat plenty of fruits and vegetables, it
wasn’t enough to override the effects of so many
carbohydrates on my system.

In fact, at the time, I considered myself lucky that my
periods didn’t show up all that often—always referring back to
the time in high school health class, when I learned that we
were all unique and that it was normal if periods had very long
spans between them. None of my friends, however, seemed to
have the same sort of irregular cycles that I did.

My cystic acne raged on. While the skin of my friends
began clearing up around age twenty, mine showed no sign of
improving and, in fact, seemed to be getting worse. I traveled
to Russia, doing a semester abroad, where at the time (1996)
there were limited food options. There was, however, plenty of
delicious, fresh bread, and this quickly became my staple.
During my time there, I gained another ten pounds at my
abdomen.



After returning home from Russia, I was at the point in my
education where I needed to decide on a final path. I was torn.
Should I become a research scientist or a medical doctor? I
had always wanted to work in the field of medicine in some
way. On visiting some laboratory environments, I realized that
I really wanted to work with people, one-on-one, and I set my
sights on medicine. In my last semester of college, I began to
change my outlook on health. I joined the holistic health club,
changed how I was eating, and visited a naturopath who
helped me greatly.

I became intrigued with the new science that was
burgeoning in the field of natural medicine and nutrition,
given that my university was one of the leaders in research on
nutrition in Canada. I was torn between traditional medical
school and applying to naturopathic medical college. In the
end, I decided that the route more true to my beliefs on health
was to work with nutrition and natural medicine.

During my time at naturopathic medical school, I
underwent a transformation. Armed with information on
nutrition and diet, I lost the excess weight I had accumulated
while in college. Immediately, my periods began to appear
closer together, sometimes as close together as forty-five days.
I wasn’t sure what to attribute it to at the time. However,
looking back, it’s clear what caused this improvement.

What didn’t improve was my cystic acne. It continued on,
past graduation. Huge, painful, red pimples were constantly
appearing on my jaw and chin, and they took months to fade
away. I was desperate to clear up my skin. I had tried what
seemed like everything available from dermatologists: long-
term oral antibiotics like minocycline and tetracycline,
tretinoin, topical antibiotics, and benzoyl peroxide. Many of
these helped a little bit, but they were not getting at the
underlying cause, and my acne persisted with a vengeance.

After graduation, I became interested in women’s health
and hormonal health and ran some hormone testing on myself.
Considering all of my symptoms and signs, I was very curious
to know if I had PCOS. In fact, my tests came back showing
that I had a very high DHEA-S level, an androgen hormone



often high in PCOS, and a reversed luteinizing hormone (LH)
to follicle-stimulating hormone (FSH) ratio—two pituitary
hormones that are often markers of PCOS. An ultrasound
technician commented on how many follicles (eggs) I had in
my ovaries. Everything made sense: the irregular cycles, the
unrelenting acne that persisted well into my adult years. I also
began experiencing the typical androgenetic alopecia (male-
pattern hair loss) that is common in PCOS.

Once this information had been revealed, my doctor agreed
with the diagnosis. I then began taking a variety of
supplements and herbs, and my cycles shortened to twenty-
eight days, where they remain. My body composition began to
change, and the abdominal fat reduced. My acne improved
considerably. Now I use a gentle essential oil formula as
prevention. A pimple is a rare occurrence for me now and can
almost always be attributed to something I’ve eaten. After
many years of mainly anovulatory cycles, I had this major
improvement in my hormonal health and was able to conceive
three children, all boys, completely naturally. My last son was
born when I was thirty-eight and, surprisingly, was the easiest
for me to conceive.

I now have the tools that I need to keep my PCOS under
control as I go through the next stages of my life. I know that
although I am now forty-one years old, I still have a battle to
face to keep my metabolism healthy, but I know exactly what
to do and how to take care of myself.

Over the fifteen years of my clinical practice, I have seen
improvements in my own hormones, and I’ve worked with
many women with a variety of different conditions. I’ve
focused on infertility, PCOS, thyroid disorders, and
autoimmune disorders. Over time, I have realized that there is
a strong interconnection between the hormonal systems, the
brain, and the immune systems.

So, although many of the sections of this book may change
as experts home in on the best criteria for diagnosing PCOS,
what won’t change is the need to look at and treat women with
PCOS based on their unique biology. I am excited to share this
information with you through this book—the product of many



years of research, practice, and personal experience. My
genuine hope is that it will empower you to improve your own
health and well-being.
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INTRODUCTION
 

A Guide to Using This Book
This book is designed as a step-by-step method to help you to
address your PCOS. While the information presented is based on
medical findings, it is intended to be an adjunct to your medical
care, rather than a substitute. If you have been diagnosed with PCOS
or think that you may have it, I encourage you to seek the medical
assistance of your physician for routine care. The remedies
presented in the chapters that follow, which are safe to take long
term unless stated otherwise, may produce different results
depending on your case, and as such, their use should always be
supervised by your health-care practitioner. I urge you to follow up
with your physician to monitor your condition, in case you need to
adjust the dosage or remedy, depending on your unique situation.

The information in this chapter will show you how to use this
book most effectively to manage your condition. After reading this
chapter, take the quizzes at the end to determine if you have any of
the traditional signs or symptoms of PCOS. Then you can proceed to
the next chapter to learn more about PCOS, in case you are still
wondering if you have the condition or need further information to
make a determination. The remaining chapters provide guidelines on
reversing your PCOS. At the end of the book, I have created some
appendices that offer an array of information, ranging from fertility
and pregnancy to menopause, prevention of diabetes and
cardiovascular disease, and even some suggested recipes to help you
manage and reverse your PCOS.

A Brief Overview of the Steps



Inflammation
All women with PCOS should address inflammation, as this is the
central underlying factor in PCOS according to current research.
Women with a true autoimmune disease or other inflammatory
conditions like type 2 diabetes should follow this even more closely.
Take the inflammation quiz at the end of this chapter to determine
how strongly you rate on this factor. Women who have a higher-
than-average body mass index or gain weight around their abdomen
will have markedly more inflammation, and a central part of



improving inflammation will be following the nutrition
recommendations in chapter 9.

Insulin Resistance
Most women with PCOS should address this factor, but women who
have a waist circumference of more than thirty-five inches or who
have struggled with their weight should place a lot of emphasis on
this. You can take the insulin-resistance quiz to see how many signs
of insulin resistance you have.

Some women with PCOS, particularly those who are very lean,
may have very minimal or undetectable insulin resistance. For these
women, following a strict diet will not provide the same results that
you would see in women who have significant insulin resistance.
Instead, the nutrition recommendations should be considered, but
more focus must be placed on the hormonal and inflammatory
aspects. It’s important to remember that even in women who do not
have detectable insulin resistance, the ovaries are sensitive to
excesses of insulin compared to women without PCOS.

Adrenals, Stress, and Mood
Women with PCOS should take the adrenals quiz before addressing
this factor. For most women with this condition, the adrenals and
stress will be involved to some degree. This is particularly the case
for women who have adrenal androgen excess PCOS. Just like the
ovary, the adrenal glands, which are situated on top of the kidneys,
can produce androgenic hormones. This is almost a unique type of
PCOS that can be different in a variety of ways. I’ve found that
many lean women with PCOS have adrenal androgen excess, as
adrenal androgens do provide a degree of protection against the
metabolic sluggishness that is often seen in PCOS.

Androgen Excess
Most women with PCOS will need to address this factor. For women
who don’t have any points on the androgen quiz, androgen excess is
still usually present in small amounts within the tissue of the ovaries
and can actually be reduced by working on insulin resistance,
pituitary-ovary regulation, and inflammation. Androgen excess is
one of the central factors in PCOS. High androgens within our
ovaries can stall ovulation, and too many androgens in our skin
cause unwanted hair growth, hair loss, and acne. As you’ll read in



the chapter on androgen excess, you’ll need to become a detective to
determine if you have this factor, as blood tests can be misleading.

Hormonal Imbalances
Women with PCOS should take the quiz related to this section
before addressing this factor. Although androgen excess is one of the
major hormonal challenges you’ll see in PCOS, there’s often
dysregulation of hormones, such as estrogen and progesterone, as
well as the pituitary hormones LH and FSH. Not all women with
PCOS have problems with ovulation, although most do at some
point in their lives. Having good balance and positive feedback
between the hormones of the ovary (estrogen and progesterone) and
the hormones of the brain and pituitary (LH and FSH) is the key to
feeling your best, preventing mood disorders, and having regular
menstrual cycles. That being said, in many women, by the time the
prior factors, such as inflammation and insulin resistance, are
worked on, these other hormonal imbalances may have resolved.
And some women may have very little insulin resistance but a lot
more imbalance within their pituitary-ovary hormones. So this is
why we always have to treat patients as individuals, looking for
which factors are strongest on a case-by-case basis.

Thyroid
Women with PCOS should take the thyroid quiz before addressing
this factor. It is a major aggravating factor but isn’t present in all
women with PCOS. Thyroid disease, such as autoimmune
thyroiditis, is more common in women with PCOS. Since a low-
functioning thyroid makes insulin resistance worse, and insulin
resistance makes thyroid function lower, this is very important to
look for and address in any woman with PCOS. Studies have even
found that there may be special PCOS-specific ranges for thyroid
function that are different from the usual, so you’ll want to become
educated on this before you get bloodwork done.

Environment
The environment has a profound effect on women’s health. It’s been
found that the effects of environment persist for generations, passing
down hormonal issues to our children and grandchildren. Many
toxins exist that affect the presentation and severity of PCOS,
including those found in plastics like BPA, dioxins, and pesticides.
All women should read the suggestions in this chapter and try to



incorporate them into their lives, but those who score highest on the
quiz may be impacted more by environmental concerns and should
pay special attention to chapter 8, which outlines how to cultivate a
more healthy environment.

Diet and Nutrition
It goes without saying that one of the most important factors for
women with PCOS is a healthy diet. PCOS is probably the women’s
health condition that responds the best to dietary changes. In some
cases, nutrition alone can reverse most symptoms. Since most
women with PCOS suffer from at least some degree of insulin
resistance, and all have inflammation, following an anti-
inflammatory nutrition plan that regulates insulin levels is often the
best approach. That being said, the nutritional approach for a lean
woman with PCOS is different from that for a woman with a higher
body mass index. There are also a variety of different diets that can
provide successful results. Furthermore, there are some women who
already follow an excellent nutrition plan but still suffer from
symptoms. This goes to show that PCOS is a truly diverse condition
—one that is unique to each and every woman.

Quizzes
The following quizzes will help pinpoint your symptoms to
determine which factors are most important to treat in your
presentation of PCOS. Take a moment to take each quiz to see where
you lie in the PCOS spectrum. If you test strongly for particular
areas, you will want to pay close attention to the chapters that
correspond to these symptoms in this book. If you’re not sure if you
have PCOS, see the quizzes included in chapter 1 to help determine
if you do.

Inflammation Quiz
Inflammation is a key factor. All women with PCOS have it. As
you’ll see below, you will either have moderate or severe
inflammation.

1. I have pain in my body, such as neck pain, back pain, knee
pain, or headaches.

2. I have skin rashes, such as eczema, psoriasis, rosacea, or
allergic dermatitis.



3. I have chronic digestive problems, such as bloating, diarrhea,
ulcers, reflux, or indigestion.

4. I have asthma or allergies.
5. I’m constantly tired and lethargic.
6. I eat a diet that is not based on whole foods and contains many

processed foods and sugars.
7. I have a family member with an autoimmune disease.
8. I have been formally diagnosed with PCOS.

If you have answered yes to five to eight of these, it’s likely you
have severe inflammation. If you’ve answered yes to one to four of
these, it’s likely you have moderate inflammation.

Insulin Resistance Quiz

1. My waist is thirty-five inches or more, if I’m normal to large
framed, or thirty-two inches or more if I’m small framed.

2. I gain weight predominantly around my abdomen.
3. I crave sugar.
4. I have struggled with weight loss.
5. I crave carbohydrates, such as rice, bread, and potatoes.
6. I don’t feel full easily and eat too much at one sitting, or I binge

at times.
7. There are people in my immediate family who have diabetes

(mother, father, grandparents, siblings, aunts/uncles).
8. I am sensitive to not eating for periods of time and experience

symptoms of hypoglycemia, such as shakiness, irritability, or
dizziness.

9. I have dark, velvety patches in the folds of my skin behind my
neck, at the crease of my thighs, or under my arms (acanthosis
nigricans).

10. I have skin tags.
11. I have a fatty liver.

If you have answered yes to seven to eleven of these, it’s likely
you have severe insulin resistance. If you have answered yes to three
to six of these, it’s likely you have moderate insulin resistance. If
you’ve answered yes to zero to two of these, you may have mild or
undetectable insulin resistance.

Adrenals and Stress Quiz

1. I have a lot of stress in my life.



2. I have experienced extreme stress in the past five to eight years.
3. I do not get enough sleep.
4. I have anxiety.
5. I have depression.
6. I consume too much sugar.
7. I have heart palpitations.
8. I drink a lot of coffee to get through the day.
9. I get irritated easily.

10. I have serious mood symptoms when I have PMS.
11. I have low blood pressure.
12. I have dizziness when I stand up too quickly.
13. I overwork and do not take time to relax.
14. I have taken steroids for a medical reason.
15. I gain weight around my abdominal area.
16. I have an eating disorder now or have had one in the past (binge

eating, anorexia, bulimia, or orthorexia).
17. I have a low libido.
18. My muscles feel weak.
19. I feel very tired between 3:00 and 5:00 p.m.
20. I feel best in the evening.
21. I have had high DHEA-S readings on bloodwork.

If you have answered yes to fourteen to twenty-one of these, it’s
likely you have a severe adrenal/stress factor. If you have answered
yes to five to thirteen of these, it’s likely you have a moderate
adrenal/stress factor. If you’ve answered yes to one to four of these,
it’s likely you have a mild adrenal/stress factor.

Androgen Excess Quiz

1. I have hirsutism: the growth of excess or coarse hairs on my
chin, face, upper lip, chest, or abdomen.

2. I have significant acne that is present after the age of twenty.
The acne is concentrated around the jawline, back, or chin or
has recurred after intensive treatment, such as isotretinoin or
birth control pills.

3. I have hair loss that is either diffuse or is concentrated behind
the front hairline.

4. I have a deep voice.
5. I have high DHEA-S, testosterone, androstenedione, or DHT

levels on blood testing.



If you have answered yes to any of these, you have the androgen
excess factor to a significant degree.

Hormone Balance Quiz

1. My cycles are or have been thirty-five days or longer for
significant periods of time in my life.

2. I’ve had polycystic ovaries on ultrasound.
3. I ovulate late in my cycle—around day eighteen or later.
4. I’ve needed to take medications to help me ovulate.
5. The medications intended to help me ovulate didn’t work on at

least one occasion.
6. I’ve had a high anti-Mullerian hormone (AMH) reading on a

blood test.
7. I’ve had a high luteinizing hormone (LH) to follicle-stimulating

hormone (FSH) ratio on a day-three blood test.
8. I have had low progesterone readings on bloodwork.

If you have answered yes to any of these, you have the hormonal
imbalance factor to a significant degree.

Thyroid Quiz

1. I feel cold compared to others around me.
2. I feel tired a lot or exhausted without reason.
3. I do not lose weight easily, despite dieting and exercising.
4. I am constipated.
5. I have dry, flaky skin.
6. I’m losing hair: It is brittle, coarse, and dry. Or, I am losing

outer eyebrow hair.
7. My nails are brittle.
8. I’m depressed or anxious.
9. I have chronic muscle and joint pains.

10. I feel pressure or swelling in my neck, have difficulty
swallowing, and my voice has become hoarse.

11. I have a family member with thyroid disease or an autoimmune
disease.

12. I have high cholesterol that does not respond to diet changes or
medication.

13. I have unexplained changes in my weight, unrelated to my
lifestyle.

14. I have changes in my memory and concentration.



15. I have had abnormal thyroid testing results (including
autoimmune thyroid antibody testing) or am taking thyroid
medication already.

If you have answered yes either to number fifteen alone, or to ten
to fifteen of these, you have a significant thyroid factor. If you
haven’t been tested, you should be. If you have answered yes to five
to nine of these, you have signs of a moderate thyroid factor and lab
testing is warranted. If you have answered yes to one to four of
these, you have some signs of a thyroid factor and lab testing is
warranted.

Even if you are taking thyroid medication and your condition is
under control, I still recommend reading through the thyroid chapter
so that you can optimize your thyroid health with nutrition and
lifestyle. The thyroid is complex, and medication often only
approximates what our thyroid function would be naturally.

Environmental Factors Quiz

1. I do use, or have in the past used, plastic containers to a
significant degree for reheating food, or I have used plastic
water bottles.

2. I do currently eat, or have eaten, canned foods, including soda
from cans.

3. I was fed from a plastic baby bottle or plastic sippy cups as an
infant.

4. I have worked in retail, handling receipts.
5. I work in the dental profession, a hair/nail salon, or other

profession where I am exposed to environmental toxins.
6. I buy primarily nonorganic produce, dairy, or meats.
7. I have worked in agriculture or gardening with pesticides, or

my mother was exposed to pesticides prior to being pregnant
with me.

If you have answered yes to one to three of these, you have a
moderate environmental toxicity factor. If you have answered yes to
four to seven of these, you have a significant environmental toxicity
factor.

All women with PCOS should address the environmental
toxicity factor, as it is impossible to escape these pervasive effects
on health. Although we can’t fully protect ourselves or future



generations from toxicity, there are some ways we can reduce the
impacts.

Diet and Nutrition Quiz

1. When I have made changes in my diet in the past, I’ve seen
significant improvements in my PCOS symptoms.

2. There are areas of my diet that I feel could use some
improvement.

3. I consume fast food or sweets at least twice per week.
4. I have intense cravings for sugar or carbohydrates.
5. I find it difficult to stop eating, or I binge at times.
6. I don’t get enough vegetables in my diet.
7. I’m not really sure what I should be eating.
8. I know what to do with my diet, but I find it hard to actually

make good decisions when the time comes to eat.
9. I tend to eat the same foods all of the time.

10. I go through periods of eating well, followed by periods of
eating poorly.

11. I scored moderate to high on the insulin resistance quiz (three
to ten yes responses).

If you have answered yes to one to four of these, you have a
moderately high need for nutritional support and would benefit from
making dietary changes. If you have answered yes to five or more,
you would benefit significantly from making nutritional and dietary
changes.

Your Factors
First, complete the table below by circling the factors you have and
their intensity in your case. Then read through each chapter of the
book. Work on the factors that you have, to the degree warranted by
your rating on the quiz. For example, if you have significant insulin
resistance, you would want to read that chapter carefully and follow
the recommendations closely. If, conversely, you don’t have a lot of
female hormonal imbalance and you ovulate regularly, you may
benefit more from the content in other chapters.

Table I-1 lists each of the eight key factors. Please circle your
individual level of significance for each factor that you calculated in
the quiz. You can refer to this later as you work through each chapter
in the book.



You may need to spend more time on one step, particularly if
you have a significant factor in that area, whereas you may not need
to spend as much time with other steps. Another consideration is that
when you work on the underlying causes, like inflammation and
insulin resistance, you may see problems resolve in some of the
other areas before you get there, and you may not need to work on
those areas at all.

All women should implement environmental measures
throughout their process, regardless. The sooner you can make
changes to improve your environment the better, particularly for
those women who are trying to conceive, as it’s been found that
environmental factors can affect future generations.

This book is detailed and is meant to include most of the
information we currently know about PCOS. If you’d like to follow
me on my blog or on Facebook, I regularly share the basic concepts
that are introduced here, and in time they will become familiar to
you. I’ve found my patients want the most comprehensive
information on PCOS, and so I’ve included all of the information
here, so you can go through it as time permits—though
understanding every detail is not required to improve your health.
Always feel free to reach out to me via my blog or through social
media if you are interested in learning more about any of the
concepts I’ve illustrated in the book.



Chapter 1
DEFINING PCOS

To be yourself in a world that is constantly trying to make you
something else is the greatest accomplishment.

— RALPH WALDO EMERSON

Sophia leaned forward at the restaurant table toward her friend
Elizabeth, as if she were hearing an intensely fascinating secret.
Sophia and Elizabeth met last year at the marketing company they
worked for and had more recently been developing a friendship.
Sophia’s slim arm rested on the tabletop, her eyes unable to conceal
their surprise and interest. She was a tall, lean woman, with a
tendency to anxiety.

Elizabeth was far curvier than her friend, with glowing, clear
skin. Elizabeth struggled with what she called her “apple shape,”
carrying a lot of weight around her belly, despite the many diet
programs she had embarked on over the years.

“So, you have it too?” Elizabeth spoke to her friend in a hushed
tone, looking sideways, as if ensuring that nobody was listening to
their conversation.

“I do.” Sophia gestured to her jawline, which was inflamed with
angry-looking pimples. “You’d think I’d be past this stage by age
thirty-four!”

As a young woman of thirteen, Sophia’s period began as
expected. Around the same time, her skin began to break out terribly,
particularly along her jawline and on her back. Her periods were
always irregular, arriving at their leisure (usually about two months
apart), bringing with them intense cramps and heavy bleeding. Over
time, Sophia developed coarse hair on her chin and cheeks. This was
a great source of distress. She spent many hours trying different hair-
removal techniques and attempting to find treatments for her acne,
none of which were particularly effective.

Last year, after doing some online research, Sophia asked to be
referred to a gynecologist, and her bloodwork came back with high
levels of testosterone. The doctor diagnosed her with PCOS:
polycystic ovary syndrome.



Once home, Sophia immediately Googled PCOS, intent on
finding out more about the condition that had caused her so much
difficulty. What she found was a great deal of confusing information.
Descriptions of voluptuous women with ovarian cysts and high
testosterone levels seemed to be central to almost every article on
the topic. Much of it didn’t match Sophia, as her ultrasound did not
show any cysts, and she was a very slim woman. She knew that her
testosterone was high, but she wondered why her case was so
different from most of the other women who had the same diagnosis.

Elizabeth, on the other hand, had been diagnosed with PCOS at a
young age. As a child, she had always struggled with her weight,
and as she reached adolescence, she began gaining weight quickly.
Both her mother and sister had a similar body composition, as did
many of her extended female relatives. As a teenage girl, Elizabeth
was elated to get her first period, but it did not return again for
another ten months. Although many of her friends experienced a
similar irregularity at first, eventually their periods became regular.
It was not so for Elizabeth. This was how her cycles continued on:
She averaged two periods per year. She dreamed of having normal
cycles and feeling feminine like her friends, but her cycles never
regulated on their own. Unfortunately, Elizabeth usually had to take
a course of prescription medication to bring on her monthly
menstruation.

Elizabeth had many ultrasounds of her ovaries over the years,
and they were always full of small, round cysts—the classic “string
of pearls” described in textbooks. Similarly to Sophia, Elizabeth also
had hair growth on her chin and cheeks, but it was blond and fine,
and most people didn’t really notice it.

Elizabeth had married a wonderful man when she was thirty-
two, and they desperately wanted to start a family together. Again,
things weren’t easy: Together, they began an intense battle with
infertility that had been going on for the past two years. The fertility
clinic felt like a second job to her. It was an extra place she had to go
each morning, bright and early at 7:00 a.m., something she despised.

She felt consumed by the “project” of getting pregnant: charting,
peeing on sticks, waiting and agonizing for two weeks every month,
along with medications, stirrups, ultrasounds, and procedures. When
it didn’t work, which was always, she had to do it all over again the
following month. Why couldn’t she just conceive easily, like all of
her friends did?



“So, you have PCOS, too? I’m surprised! It’s just that you just
don’t look like . . . ” Elizabeth trailed off, taking a sip of her
sparkling water, feeling a sense of hesitant camaraderie.

“I do, though I find my case isn’t the ‘typical’ sort,” Sophia
replied. “One thing I do know is that whatever it is that I have going
on with my hormones, it’s definitely causing me a lot of grief.”

How could these two very different women have the same
syndrome?

A Brief History of PCOS: A Disorder with Many Faces
Do you ever wonder why PCOS has so much variability? More and
more information on PCOS is being revealed at a rapid pace, with
hundreds of new studies released each year.

PCOS has long been a mystery in women’s health, as the
underlying causes were never fully understood. Back in 1935, two
researchers, Stein and Leventhal, described a group of larger-sized
women that had coarse, male-pattern hair growth (known as
hirsutism) on their faces. This group also had enlarged ovaries with
multiple small cysts and irregular menstrual cycles. They named the
condition Stein-Leventhal syndrome. Since that time, the diagnosis
has expanded and includes many women far outside of the typical
sort of PCOS that they had initially described.

The information, types, and definitions of PCOS used in this
book are based on current research and on my clinical experience in
treating hundreds of women with the condition. As the research
grows, many of the concepts in this book may be expanded upon or
entirely changed. The understanding of PCOS is really just
beginning, and I look forward to seeing it grow.

Interestingly, there is a movement to change the name of PCOS
from polycystic ovary syndrome, as many women with the
syndrome do not actually have polycystic ovaries at all. The new
name is still being debated but is hoped to express the many
different types of the condition.

As the most common hormonal disorder in women of
reproductive age, PCOS affects an estimated 116 million women
worldwide and can affect hormones, fertility, the skin,
cardiovascular health, and metabolism. PCOS is called a syndrome,
rather than a disease, as there is a wide range of ways that PCOS can
present and a variety of factors that characterize it.



PCOS can be expressed in women with excessive androgenic
hormones like testosterone, producing acne and hair growth as
we’ve seen in Sophia’s case. Or it can present similarly to Elizabeth,
with abdominal weight gain, infertility, and loss of ovulation and
menstrual cycles.

This is why researchers have been puzzled about PCOS for
years, with significant argument between professional groups about
what constitutes a diagnosis of PCOS. In the last decade, however,
there has been some agreement that there are, in fact, different
“types” or phenotypes of the disease, which explains why two
women with PCOS might look very different.

In 1990, the National Institute of Health (NIH), one of the
world’s foremost medical research centers, defined PCOS as
requiring three criteria:

1. Delayed ovulation or periods, known as oligoovulation
2. Excess androgens, such as testosterone or DHEA, causing acne,

hirsutism, male-pattern hair loss, or high androgens on a
woman’s bloodwork

3. Other conditions that would create a similar syndrome would
have to be excluded

Interestingly, the NIH did not require a woman to have ovarian
cysts to receive a diagnosis of PCOS. Overall, the NIH criteria are
stricter, and fewer women have PCOS according to this definition.

Rotterdam and the Three Criteria
In 2003, there was a meeting in Rotterdam, the Netherlands,
sponsored by two of the top reproductive medicine groups: one
European (ESHRE) and one American (ASRM). Together, leading
experts gathered in this northern city to focus on refining the
definition of PCOS. The meeting produced what are known as the
Rotterdam criteria, which are arguably the most widely accepted
criteria for the diagnosis of PCOS.1

This meeting produced something else that caused quite a stir in
the world of endocrinology. What made the Rotterdam criteria
different in diagnosing PCOS was that women didn’t need to have
all three of the characteristics. Only two of the three were required
for a diagnosis. This gave birth to the idea of different phenotypes
or “PCOS Types.” It also produced two totally new “types” of
PCOS, which didn’t exist before.



The three criteria introduced by the Rotterdam consensus were—

1. Delayed ovulation or menstrual cycles (anovulation)
2. Hyperandrogenism/high androgenic hormones like testosterone
3. Polycystic ovaries on ultrasound

It’s important to note that PCOS is a very complex disorder, and
that these types are mainly a holding place for what we understand
as of now. These types will likely change over time as we learn more
about what makes up this complex and common condition in
women’s health.

Symptoms of PCOS
PCOS has myriad symptoms, ranging from hair loss to fatigue and
weight gain. These various symptoms fall into three main categories,
as evidenced by the Rotterdam consensus. For a woman to be
diagnosed with PCOS, she must exhibit two of the three required
criteria (anovulation, hyperandrogenism, and polycystic ovaries).
Let’s take a moment to explore each of the criteria in more detail.

Anovulation
Anovulation translates as “lack of ovulation,” but in medical terms,
it can also mean ovulations that are delayed past the typical timing.
The average length of a woman’s menstrual cycle is twenty-eight
days. Day one of the cycle is the first day of the period, and most
women will ovulate on or around day fourteen, give or take a few
days.

Anovulation is technically defined as fewer than ten menstrual
cycles per year. This would be equal to having menstrual cycles
thirty-five days or longer in length. If you’d like to know more about
menstrual cycles, please see chapter 6 for a comprehensive
explanation of how the hormones, ovulation, and menstrual cycles
work in PCOS.

 

Anovulation

- Fewer than ten menstrual cycles per year

OR

- Cycles that are thirty-five days long or longer



 

As you can see, if you have regular menstrual cycles, but they
are longer than average, you may still have anovulation. This is
something I see often in practice: longer-than-average cycles, though
they may appear regularly. Many women actually believe this is a
normal thing, but it’s most definitely not. Cycles that are thirty-five
days in length or longer (even if they are regular) are a red flag for
PCOS, particularly if a woman’s cycle has been longer since her
teenage years.

As women age, their cycles often naturally become shorter, so
anovulation may be resolved by Mother Nature as a woman matures.
That said, if a woman had long cycles for many years when she was
younger, as well as the other characteristics of PCOS, it is a sign that
she should be assessed more closely.

Hyperandrogenism
Hyperandrogenism is a very long word that basically means there
are high levels of hormones, such as testosterone, DHEA, or
androstenedione. These particular hormones are responsible for
causing male sexual characteristics like the growth of facial and
body hair and hair loss in specific patterns.

 

Symptoms of Hyperandrogenism

- Hirsutism: hair growth on the chin, upper lip, around the
nipples, on the chest or stomach, on the upper arm or thigh,
or in other areas

- Acne, particularly along the jawline or on the back
(Androgenic acne is often moderate to severe.)

- Hair loss in an androgenic pattern; frontal with hairline
preserved or diffuse

- Elevated hormones like testosterone, DHEA, or
androstenedione

 

In chapter 5, there will be a comprehensive discussion with more
details on these symptoms.



PCOS “Cysts”
At Rotterdam, researchers went through what it means to have
polycystic ovaries. They determined that there must be twelve or
more follicles measuring from two to nine millimeters or an ovarian
volume bigger than ten centimeters in a single ovary. Follicles are
the spherical structures in the ovary that house the eggs. On
ultrasound, many women with PCOS have a larger than average
number of follicles. Even if only one ovary shows an excess number
of follicles or “cysts,” this can be suggestive of PCOS.

If you request an ultrasound, you can ask the technician to
include the ovarian volume and to look at the number of smaller
follicles in your ovary and to count them. It’s often best to have this
ultrasound done on the third day of your menstrual bleed, but if
you’re not having menstrual cycles regularly, you can also have this
done on any given day. In women who don’t menstruate often, there
is an increased chance of seeing these types of follicles regardless of
the cycle day.

 

PCOS “Cysts” Include—

- Twelve or more follicles ranging from two to nine
millimeters in a single ovary

- Ovarian volume bigger than ten centimeters in a single ovary

- With newer ultrasound technology, more than twenty-six
follicles that are two to nine millimeters in both ovaries

 

Now, let’s talk about the cysts in the ovary and what they
actually are. They are not true ovarian cysts, like those found in
women without PCOS. One of the most common types of non-
PCOS cysts is the simple functional cyst: these are large, fluid-filled
sacs within the ovary that resolve on their own and happen in many
women occasionally. Another type of non-PCOS cyst is the
“complex” ovarian cyst: These are larger cysts that contain a variety
of different types of cells and may contain blood or other tissues. In
most cases, the number of simple or complex cysts is far lower than
the number of “cysts” found in a woman with PCOS (often only one
cyst is present, or just a few).

PCOS cysts are in fact different from both of these and are not
even true cysts at all! So why do some women with PCOS have so



many follicles on ultrasound? In a healthy ovary, the follicles go
through a slow state of growth known as folliculogenesis for many
months before the egg is ready to be ovulated.

In PCOS, this process can become stalled because of high
testosterone and insulin in the ovary. The outer layer of the follicle
known as the theca, which produces testosterone, thickens, and the
follicles stall in their development process and accumulate in the
ovaries rather than going through ovulation.

Figure 1-1: PCOS “Cysts.” Cystic appearance of the ovary in PCOS versus a typical ovary.
Note the thickening of the theca layer of the follicles. Courtesy of the National Institutes of
Health: Eunice Kennedy Shriver National Institute of Child Health and Human
Development.

As such, PCOS “cysts” are actually just ovarian follicles that are
in a state of partial development. Over time, these partially
developed follicles pile up in the ovary, creating the look of multiple
tiny cysts, or what is often referred to in textbooks as a “bunch of
grapes” or a “string of pearls.”

PCOS Cysts and Age

Ovaries with multiple small follicles are very common in the
ultrasounds of younger women, particularly in teenagers, as there is



a natural abundance of follicles/eggs in this age group, which can in
many cases exceed the threshold count for PCOS. In addition,
during puberty, there is recruitment of many follicles as the ovary
activates, without consistent ovulation as of yet, so girls in puberty
naturally have a form of polycystic ovary. This, however, should
resolve as girls begin to have regular ovulation and menstrual cycles.

So, for teenagers, it’s always important to be cautious when
looking at your ultrasound results. This is one important reason that
we don’t use the “cysts” alone to diagnose PCOS.

Conversely, women over thirty-five may have PCOS, but they
have fewer follicles due to their egg bank becoming smaller with age
and are less likely to have polycystic ovary appearance on
ultrasound. As such, age really does matter when it comes to the
“cystic” criteria. The good news is most women will decrease their
likelihood of belonging to a “cystic” type as they get older.

Technology and Ovarian Cysts

Newer technology may be changing this long-held definition of what
constitutes a “polycystic” ovary. In March 2013, a study concluded
that a new threshold should be used to determine if a woman
actually had cystic ovaries characteristic of PCOS.2

This is because diagnostic equipment has dramatically improved
in its ability to detect follicles in the ovary. Over the past several
years, many women without PCOS (and especially teenage girls who
naturally have many follicles and are almost in a temporary PCOS-
like state) were being diagnosed with polycystic ovaries on
ultrasound, because the ultrasound technology has become so
sensitive. Follicles that would have normally remained undetected
by older equipment are now being picked up much more easily,
increasing the number reported by the ultrasound technician.

The study concluded that a total of twenty-six follicles between
two and nine millimeters long was a better marker of PCOS when
using newer ultrasound technology. This study also noted that this
threshold only applies to women between eighteen and thirty-five
years of age. As previously mentioned, women under the age of
eighteen naturally have larger amounts of follicles.

The Four Types Defined



From my point of view, the Rotterdam phenotypes are simply a
compilation of some of the factors of PCOS that we need to know
about in order to treat the disorder and really are not specific enough
to form treatment guidelines over. For the purpose of treatment, I
will be teaching you to identify your own unique factors, giving you
the most customized treatment program possible. I believe that the
Rotterdam phenotypes are important to know about to help you
determine if you have PCOS in the first place and to understand
more about the intensity of your PCOS.

As mentioned previously, women need to have two of the three
Rotterdam criteria for a confirmed diagnosis. This leaves us with
four unique types named, very aptly, the Rotterdam Phenotypes:

Type A and Type B are “classic PCOS” as defined by the NIH.
Type C and Type D are “non-classic PCOS.” Following are the new
categories.

 

The Four PCOS Phenotypes

Type A: Delayed ovulation, hyperandrogenic, and polycystic
ovaries on ultrasound

Type B: Delayed ovulation, hyperandrogenic, with normal
ovaries on ultrasound

Type C: Hyperandrogenic, with polycystic ovaries on ultrasound,
and with regular ovulation

Type D: Delayed ovulation, with polycystic ovaries on
ultrasound, and without androgenic signs

 

Figure 1-2: The Rotterdam Phenotypes of PCOS



A Diagnosis of Exclusion
PCOS is a diagnosis of exclusion. Therefore, other disorders that
could cause these symptoms must be ruled out first. Other
organizations strongly disagree with these types, especially Type D,
the non-androgenic phenotype. An important international
organization called the Androgen Excess and PCOS Society has
concluded that, by definition, PCOS must include excess androgens.
It’s also possible, however, that Type D is simply a very mildly
androgenic PCOS phenotype, as will be discussed in the next
section.

The Stories of Molly and Lisa
Molly was a twenty-eight-year-old woman with PCOS who decided
to improve her health after a particularly frustrating year dealing
with the imbalances of her condition. She was approximately twenty
pounds above the recommended weight suggested by her doctor, and
her periods only arrived every three to four months. Molly had
coarse hair on her chin and neck, and her ovaries looked like the
classic “string of pearls” on ultrasound. Her diet was not the best;
she lived a fast-paced life and ate out a lot. Nothing too terrible, but
it was rare for her to cook her own meals. When Molly brought her
concerns to her doctor, she was recommended a small dose of
metformin, a diabetes drug commonly prescribed for PCOS. She
followed this suggestion and changed her diet to completely remove
processed foods and sugar. Over a period of four months, Molly
successfully lost twenty pounds, and her periods began to cycle
every twenty-nine days. Through treatment, she had moved from a
Type A (most severe phenotype) to a Type C (a milder phenotype).

Lisa was a thirty-six-year-old woman with PCOS who also
tended to get her periods every three to four months (an
improvement from her younger years, when they were farther apart).
Similarly to Molly, Lisa had some hair growth on her lip and chin
(though it was mild in comparison), and her ultrasound revealed
clusters of tiny follicles on each of her ovaries. After visiting her
gynecologist, Lisa faithfully followed a diet and medication program
similar to Molly’s.

Her response was quite different, though: As had been the case
for her whole life, Lisa found it exceptionally challenging to lose
weight. After four months and a great deal of effort, she was only
able to lose about five pounds.



Over the four-month time frame, Lisa’s periods improved
somewhat, but her cycle was still fifty-two days long. On ultrasound,
however, her ovaries appeared to be healthier, now just below the
cutoff for the cystic type. Through treatment, Lisa had moved from a
Type A to a Type B.

What was the difference between these women’s cases? Why did
Molly improve so much when Lisa still struggled, despite following
the same treatment?

Interestingly, Lisa was far more insulin resistant than Molly
when blood tests were considered. Insulin resistance happens when
the cells of the body don’t respond normally in PCOS. It’s one of the
central factors in the condition, and the degree to which it is present
can make a big difference in a woman’s response to treatment.
Chapter 3 describes insulin resistance in greater detail.

A more severe degree of insulin resistance was surely related to
Lisa’s difficulties in losing weight and was part of the reason she
remained in one of the classic phenotypes. Insulin resistance is one
of the first factors that we address in the 8 steps to healing your
PCOS.

Frustrated with her lack of progress, Lisa visited her
naturopathic doctor, who worked with her to change her insulin
resistance factor. Although Lisa was already taking metformin, more
help was needed since her insulin resistance markers were still
elevated. She began to carefully follow a nutrition plan that managed
her insulin resistance. (See chapter 9 and Appendix D for more
information.)

At the same time, Lisa began an intensive exercise program and
started taking supplements and herbs to improve her insulin
resistance. After four months with this combined approach, Lisa
began to cycle regularly every thirty days. She was elated: This was
the first time in her life that she had achieved a regular cycle.
Essentially, Lisa had moved from classic Type A PCOS to a full
reversal of the syndrome. Over time, Lisa was able to wean herself
off many of the supplements—even the metformin—and was able to
maintain her healthy cycles with diet, exercise, and a few basic
nutrients.

Every Woman Is Unique
This example goes to show that each woman is unique and may
require different interventions to achieve a milder phenotype, or



even better, to reverse PCOS entirely! As you can see, once only one
criterion remains, or if your symptoms have cleared up, you can say
that PCOS symptoms have been reversed in that the symptoms are
no longer evident. That doesn’t mean that you can take it easy now:
Reversal is not the same as cured. You’ll always have PCOS. It is a
lifelong condition, and you will always have to take better care of
yourself than those who don’t have it. I like to look at that as a gift
to your future self, knowing that the efforts you’ve made now will
prevent many health problems for you in the future.

The take-home from this section really is this: The four
phenotypes are certainly useful to understand. They are the
diagnostic criteria for PCOS, and they determine how severe the
condition is.

To effectively treat PCOS is a different matter. There are several
important factors that need to be identified and addressed, and I
hope to show you exactly how to achieve that in this book.

Now that we’ve talked about how each type is diagnosed, let’s
go through each of the four phenotypes and their differences
according to current research.

Determining Your PCOS Type
To make it simple, you’ll just need to determine which of the three
criteria you have. If you don’t know if you have one of the criteria
for PCOS, that’s OK. Take a deep breath. You’ll still be able to use
this book by following the 8 steps we go through in later chapters.

To determine your PCOS phenotype, ask yourself the following
questions:

Hyperandrogenism

1. Do I have significant acne; hair growth on my chin, upper lip,
stomach, upper thighs, upper arms, or back; or noticeable hair
loss that is either diffuse or behind the front hairline that is not
explained by another factor like an iron deficiency?

2. Or have I been tested for testosterone, DHEA, and
androstenedione and are these numbers elevated? (See chapter
5 for a comprehensive discussion of the androgen hormones.)

Anovulation



1. Are my menstrual cycles irregular or usually thirty-five days
long or longer?

2. Or do I experience difficulty in ovulation?

Polycystic Ovaries

1. Do I have multiple small follicles (more than twenty-six total)
on my ovaries when I get an ultrasound?

To know if you belong to a cystic phenotype, you’ll have to visit
your doctor to have an ultrasound, so there may be women who
don’t know if they have ovarian “cysts.” If you have one of the other
two criteria and suspect that you may have PCOS, you should
request an ultrasound. Remember that older women who may have
had this factor in the past can outgrow this as their number of eggs
decreases with maturity. Researchers now believe that when girls go
through puberty (when the hormonal system temporarily enters a
state that is very similar to PCOS), for most women, this passes. But
for women with PCOS, it continues on. It’s thought that PCOS may
be similar to the hormonal situation of puberty not coming to its full
completion. As such, using the cystic criteria to diagnose PCOS in a
teenage girl is quite controversial, since many girls have ovaries
with a PCOS type of appearance at this age.

You can now note which of the qualities you have and then
combine them to determine your phenotype. If you are not able to
get an ultrasound, but think you have PCOS, you can still use this
book. You’ll easily be able to determine your PCOS factors as we
continue on, and that is where the real ability to work on your health
comes from.

In the PCOS types that follow, you’ll find that a variety of
different hormones are mentioned. If you’re unfamiliar with the
hormone names and what they mean, you’ll find a full discussion of
the hormones and menstrual cycles in PCOS in chapter 6.

Phenotype A: “Classic” PCOS
This is the most severe phenotype of PCOS, containing all three of
the criteria. Women with Type A “classic” PCOS have delayed
ovulations and menstrual cycles, high androgens, and a “cystic”
appearance to their ovaries.

 



Type A PCOS

- High androgens/androgenic signs

- Irregular periods/delayed ovulation

- Polycystic ovaries

 

This is also known as “classic” PCOS, and many women with
this type tend to have a high body mass index and increased waist
circumference. Elizabeth, from the opening of the chapter, is a Type
A. Some patients who have Type A are of average weight or lean,
and I believe that these patients may actually have the strongest
genetic predisposition to PCOS overall, because the symptoms
persist strongly, despite the metabolic benefits of lower weight. The
good news is that when many women, even as they get older, change
their diet and exercise or make changes to their hormonal health,
they can move from Type A to another, milder phenotype.

Type As seem to have the most weight accumulated around their
midsections and a high LH/FSH ratio on day three of their menstrual
cycle.3 They also tend to have the highest testosterone levels of all
the types. This group may represent sixty percent of all PCOS
patients.

Type As need to take very good care of their body as they age, as
they definitely have a higher risk of developing metabolic diseases.
There is more insulin resistance and a higher risk for both diabetes
and heart disease.

Type As also have the highest anti-Mullerian hormone (AMH)
levels of all the types. AMH is secreted by the follicles in the ovary
and is used to measure the “number” of eggs left in the reserve.
Most women with PCOS secrete higher than normal levels of AMH.

Type As often have the most menstrual irregularity as well.
Many women in this category can go months without ovulation, and
when periods do show up, they may not be actual periods and may
instead be “breakthrough bleeds.” Breakthrough bleeds happen
when the endometrial lining builds up over a longer period of time,
without the natural shedding of the menstrual cycle.

Type A women often have very low progesterone levels, as
progesterone is only released after ovulation (which does not happen
frequently). Without ovulation and progesterone, a woman will
become estrogen dominant, and the lining of the uterus will thicken.



After some time, the lining may begin to break down, causing
spotting, irregular bleeding, and even bleeding that appears to be
like a period, but which may be exceptionally painful, heavy, or
clotted.

Type As have it rough! The good news is that most women can
move out of type A and into another type by making changes to diet
and lifestyle and by implementing natural medicine therapies.

Phenotype B: “Classic” PCOS
Type B, another “classic” form of PCOS, is similar to Type A
PCOS, except that the ovaries do not contain cysts.

 

Type B PCOS

- High androgens

- Irregular periods/delayed ovulation

- Normal ovaries

 

Sophia, our tall woman with acne and irregular periods in the
opening story, is a Type B. Women with Type B PCOS have
irregular periods or delayed ovulation and signs of high androgens,
such as hirsutism, acne, or hair loss. As is the case with Type A, they
have the tendency to gain weight around their waistline and can have
an increased body mass index. It’s important to note that although
there is an increased tendency toward weight gain in Type A and
Type B, lean women can also be found in these types.

Studies have found that the main difference between Type A and
Type B PCOS is that in Type B, AMH is lower, which makes sense
because AMH correlates with the PCOS-like cysts of the ovary. As
we mentioned earlier, with respect to cystic appearance reducing
with age, Type B contains a greater number of older women.

Type B is not nearly as common as Type A and is found in only
8.4 percent of women with PCOS. According to Shroff, Types A and
B share similar risks for diabetes and cardiovascular disease.4

Phenotype C: “Non-Classic” PCOS



Type C is one of the newer, “non-classic” forms of PCOS. Prior to
Rotterdam, it may not have actually been considered a type of PCOS
at all. In this type, we see elevated androgens and polycystic ovaries
but regular menstrual cycles. This type of PCOS is also known as
“ovulatory PCOS,” and it represents one of the milder forms of
PCOS.

 

Type C PCOS

- High androgens/androgenic signs

- Regular periods: thirty-five-day or shorter cycles/ovulation

- Polycystic ovaries

 

Many patients who have Type A classic PCOS will be able to
move to Type C when they lose weight through dietary changes or
work on insulin resistance. Women with Type C PCOS tend to have
medium-level values of body mass index (BMI), waist
circumference, and levels of androgens. Women with Type C often
have lower LH/FSH ratios than Types A and B. Although Type Cs
have higher androgen levels than women without PCOS, the
androgens are not as high as in Type A.

Type Cs: You May Not Be Ovulating as Often as You Think!

One thing that is important to note is that women with Type C PCOS
may actually not be ovulating within each cycle, although their
period may arrive. A study found that many Type C women were
only ovulating for a certain percentage of menstrual cycles.5 What
looked like a period was instead something called a breakthrough
bleed—the result of incomplete ovulation.

For Type C, it is important to check Day 7 post-ovulation
progesterone levels and/or to do basal body temperature (BBT)
charting to determine how often true ovulations are occurring.
Chapter 6 and Appendix A cover these topics in detail.

Marion’s Story

Marion, a twenty-four-year-old Type C, tended to have her period
every twenty-nine to thirty-four days, but occasionally her bleeding
was exceptionally light. She was also experiencing significant hair



loss just behind her hairline, as well as coarse hair growth on her
chin. Marion was moderately slim and had been healthy her whole
life, until she began to lose her hair. It was coming out at what
seemed like a rapid pace, and Marion began to panic. Around the
same time, she had an ultrasound from her gynecologist, who noted
that her ovaries were filled with tiny follicles. She was then
diagnosed with PCOS, and because her hair loss and hirsutism fit the
androgenic pattern, she fit into Type C. I worked with Marion to
help reduce her androgen levels and regulate her hormones. Marion
made the commitment to give up her addiction to sugar and sweet
treats. Although Marion’s cycles were never exceptionally delayed,
with treatment, they became regular at thirty-day intervals. Over
time, Marion’s hair grew back beautifully as well.

Phenotype D PCOS: “Non-Classic” PCOS

 

Type D PCOS

- Normal androgens

- Irregular periods/delayed ovulation

- Polycystic ovaries

 

Now here is where it gets interesting: Type D is the most
controversial type of PCOS. Until Rotterdam, women with this type
were not considered to have PCOS at all, and even now, many
experts have argued that Type D is not a true PCOS. It’s quite
possible that this category may eventually disappear altogether, but I
would like to cover it, as I believe that there are a small number of
women in this category who may be undiagnosed.

Women with this type of PCOS have no androgenic signs and
normal androgen levels. They do, however, have polycystic ovaries
and irregular periods or delayed ovulation. Along with Type C, Type
D has more tendency toward being of lower body mass index and
less insulin resistance.6 Many lean women with mild PCOS not
previously detected fit into this category, particularly after stopping
the birth control pill. That being said, it’s important to remember that
lean women with PCOS can fit into any phenotype.

Type D: Removing Other Possibilities



In order to be diagnosed with Type D (or any type of PCOS for that
matter), the other disorders that mimic PCOS must be ruled out first.
This can be achieved with proper bloodwork and testing. Again, if
one of these other conditions is found to be the cause of your
symptoms, you may not have PCOS.

 

Disorders That Mimic PCOS

- Hypothyroidism

- High prolactin levels

- Hypothalamic amenorrhea (a disconnect in the brain-
pituitary-ovary axis)

- Non-classical congenital adrenal hyperplasia (a rare genetic
condition of the adrenals)

 

A Middle Ground

Although there has been much argument about Type D, there may
actually be a middle ground between the two positions. According to
Guastella, Longo, and Carmina, Type Ds in fact do have a very mild
androgen excess when compared to women without PCOS. In Type
D, androgens are within the normal range but still may be slightly
higher than in women without PCOS.

It’s also been found that when women with Type D are
stimulated with certain medications, they will in fact produce excess
androgens compared to women who don’t have PCOS. Given that
measuring androgens in the blood can be very challenging (more
about this in chapter 5), this type may simply be the mildest variant
of PCOS.

Mina’s Story

Mina was a twenty-four-year-old woman who only had periods
every four months. She went to a gynecologist who performed an
ultrasound for her, and it was determined that she had polycystic-
appearing ovaries. When the doctor ran bloodwork, her testosterone
and androgen levels were completely normal. Mina had no acne or
male-pattern hair growth: She’s a Type D.



In Mina’s case, because she has many follicles in her ovary, we
consider her to be potentially hyperandrogenic. Although this is one
of the milder variants of PCOS, Mina would respond best to the
specific treatments aimed at improving ovarian health and at
enhancing ovulations.

As a general rule, women with Type D are not as insulin resistant
as other phenotypes. They are more likely to have a normal BMI and
normal waist circumference and often fall into the “lean” PCOS
group (though it’s important to remember that lean women can be in
any category).

When it comes to hormones, Type Ds have an increased LH to
FSH ratio and an increased LH. This is may be why ovulation
doesn’t happen regularly in this type. In many cases, women in
Types A or B can move to Type D as their PCOS improves.

It’s important to note that studies have shown that women in all
PCOS phenotypes, even Type Ds, display at least mild insulin
resistance when challenged with glucose or carbohydrates. In each
case, however, the degree of insulin resistance is quite different, and
the treatment should be tailored to each woman’s needs, which we
will go into great detail about very soon.

What Influences Your PCOS Phenotype
We are all unique. This is why the treatment that works for Sophia
may not work for Elizabeth. Each woman with PCOS has a unique
set of imbalances, or as I call them, “factors” that need to be
addressed. This where there may be some stumbling blocks in the
current treatment of the disorder where a one-size–fits-all approach
is often used. In this book, I hope to provide some tools that I have
developed through my clinical experience in treating women step-
by-step by their unique factors.

The following sections address the elements that can influence
the PCOS phenotype that a woman has.

 

Factors That Influence Your PCOS Type

- Age

- Weight

- Environment



- Genetics

- Socio-Emotions

 

Age
Young women naturally have more follicles in their ovaries and are
more likely to be in a “cystic” phenotype. This is particularly the
case for teenagers. As women age, the number of follicles in the
ovary naturally decline. The newer threshold for twenty-six follicles
does not apply to women under eighteen and over thirty-five for this
very reason.

Fortunately, another main PCOS problem gets better with age:
the levels of the androgenic hormones, such as testosterone and
DHEA. As such, a woman may move from one of the more severe
phenotypes, such as A, to one of the less severe phenotypes, such as
C, as she gets older. So yes, the hormonal and reproductive problems
of PCOS can actually improve as a woman gets older! That’s great,
right?

It is, but there is some bad news, too: It’s important to know that
the metabolic risks of PCOS, like cardiovascular disease and type 2
diabetes, actually increase with age (see Appendix C).

Weight
Weight is one of the most important central factors that can
determine the severity of PCOS. Weight gain (not including that of
lean muscle) promotes insulin resistance, and insulin resistance is
associated with more classic types, such as Type A or Type B.
Weight loss, particularly loss of inches at the waist, can often easily
move a woman to a milder phenotype. The opposite is also true:
Gaining weight, especially around the waist, can move a woman
from a “non-classic” type, such as C, to a “classic” type, such as A
or B.

Studies show that women should aim for an abdominal
circumference of thirty-five inches or less to achieve a milder
phenotype. In those with smaller frames, such as Southeast Asian
women, the recommended abdominal circumference to reduce
insulin resistance is thirty-two inches or less.

Epigenetics and Environment



Epigenetics are when the expression of your DNA changes in
response to something in the environment. Yes, that’s right—your
genetics are changeable! A few epigenetic associations have been
made with PCOS: Most notably, animal studies have found that
babies exposed to a high androgen environment (such as in Mom’s
bloodstream) during pregnancy seem to be more prone to PCOS as
adults. This may be in part why PCOS can be passed on in families.

With respect to the environment, if a woman is exposed to toxic
xenoestrogenic products, such as plastics, PCBs, and other toxins
(included in the environmental section in chapter 8), this may
exacerbate PCOS hormonal imbalances and even induce PCOS in
the next generation.

Genetics
Some women are just more prone to more severe phenotypes of the
condition than others, despite the changes they may make in their
diet because of their lifestyle and hormonal factors. More and more
evidence is being produced confirming that PCOS is a genetic
disorder.

Socio-Emotional Factors
This may sound like an unusual category, but socio-emotional
factors can actually contribute to the type of PCOS a woman has. It
is unlikely that this alone can move her from one category to
another, but there is good indication to suggest that stress and
emotional health play a role in the severity of PCOS. Stress and
mood are discussed in great detail in chapter 4. Women with PCOS
often have higher-than-average cortisol levels, which can trigger a
variety of hormonal imbalances.

Social factors, such as cultural and familial diet styles and the
social influence of exercise, may influence the phenotype of a
woman with PCOS through the types of activities that she does and
the types of food that she eats. For example, in some cultures,
including Southeast Asia and Latin America, carbohydrates are a
mainstay of the diet, which leads to an increased predisposition to
more classic forms of PCOS.

Final Notes about the PCOS Types
What I’m about to say may surprise you: It’s really important to
know that the particular “type” is not what matters most. When it



comes down to it, we all want to be healthier, happier, more fertile,
and have great hormone balance and good skin, right?

From my experience, I’ve found that working through my
system, step by step, using your unique PCOS factors, will help
move you from a more severe type to a milder one, or even to a full
reversal of your PCOS symptoms and reduction of risks. So, if you
haven’t had an ultrasound of your ovaries and are not sure what type
you really are, that’s OK. Keep reading: The best information to heal
your PCOS is in the upcoming chapters.

Your PCOS factors may be very different than they were ten
years ago, and five years from now, they will likely be different
again. My goal is to look at PCOS not as a static disease but rather
as a dynamic disorder that affects women’s bodies in unique ways as
they pass through life.

My dream is for all women with PCOS to be treated as
individuals and to have each woman’s case looked at with the detail
that they deserve. A careful look at your unique characteristics gives
you the power to begin the process of reversing your PCOS. So let
us begin by looking at the first step.



Chapter 2
STEP 1. ADDRESS INFLAMMATION

Happiness is not a matter of intensity but of balance, order, rhythm
and harmony.

—THOMAS MERTON

Aisha had just turned thirty-three years old. She’d been struggling
with PCOS her whole life but had only just been diagnosed, prior to
going through difficulties conceiving her baby. She had never had
regular cycles and suffered from relentless hirsutism. Despite
following the same diet and exercise programs as her friends, she
never saw the results they were able to achieve. She had tried birth
control pills in an attempt to regulate her period, only to find that
they caused her excruciating migraines. In addition to all of the
challenges she faced with PCOS, she developed an autoimmune



condition known as Hashimoto’s thyroiditis after giving birth to her
first baby, which left her feeling unable to function and exhausted.
Aisha was tired and moody. She suffered from insomnia and
headaches, and her periods just never seemed to be predictable. How
could all of this happen to her?

Inflammation: What Is It Exactly?
Inflammation is a hallmark factor of PCOS. Evidence has mounted
showing that chronic low-grade inflammation is not just a side effect
of PCOS, as thought previously. It is the central factor in the
condition. Inflammation has a purpose within our bodies. It’s the
secretion of special chemicals by the cells of our immune system
that can activate different healing processes, attract other immune
cells to help out, and destroy foreign invaders like viruses or
bacteria. It’s basically our body’s chemical way of protecting itself.
We want inflammation under certain circumstances—like if we have
a wound or an infection. However, what we don’t want is to have
inflammation all of the time.

Inflammatory chemicals are made to damage cells of invaders,
but they can also damage our own cells if left unchecked. Having
chronic inflammation in our bodies can disrupt our hormones and
cause premature aging. Chronic inflammation can also damage our
egg quality and intestinal health and can even cause depression and
anxiety. As women with PCOS, we need to address this key issue in
order to fully heal.

Cytokines
The entire inflammatory process is modulated by special chemical
signals that are secreted by immune cells. These are known as
cytokines. Some of the common cytokines are TNF-alpha, IL-6, IL-
18, IFN-g, and IL-10. Cytokines are helpful in most instances. For
example, if there is a viral invader, the immune cells release
cytokines, signaling to the rest of the immune system that there is a
battle to fight.

However, in PCOS, these cytokines are secreted constantly at a
low level. This creates a variety of unwanted symptoms, as
inflammation can directly act on the ovary to cause the production of
testosterone1 and on the fat cells to cause insulin resistance.2 This
phenomenon is known as chronic low-grade inflammation, and it is
a pervasive and central factor of PCOS.



Lipotoxicity
PCOS has recently been linked to different abnormalities in the way
that our fat cells behave and how fatty acids are metabolized in our
bodies. To a certain point, our fat cells are great at storing the excess
energy we consume. When there is an excess of energy input within
our fat cells, the cells will spill free fatty acids out into our
circulation.

Other cells in our circulation don’t have the capacity to store
fatty acids, so the excess remains in the bloodstream. This is very
dangerous, as these fatty acids can cause tissue damage. This
damage can occur in the liver, kidneys, heart, pancreas, and in many
other organs in the body.

Another issue is that adipose (fatty) tissue has poor circulation.
As such, the fat cells (adipocytes) oft en die off, especially in the
inner areas of fatty tissue. The more fatty tissue that is present, the
more this happens. This is known as fat necrosis. As the cells die off,
the immune system comes in to clear things out. But in doing so, it
is constantly releasing cytokines to do its job. This causes a chronic
state of low-grade inflammation originating in the fatty tissue,
known as lipotoxicity (see Figure 2-1).3

Figure 2-1: Lipotoxicity

Whether lean or heavy, women with PCOS have higher levels of
a certain type of lipotoxic fatty acid, called non-esterified fatty acids
(NEFA). When lipotoxicity happens in the tissues of the body that
are insulin sensitive, it can contribute to insulin resistance.



In fact, it’s now thought that lipotoxicity may be a central cause
of insulin resistance in our tissues. It’s been known for a long time
that people who have inflammatory conditions, like rheumatoid
arthritis, are more prone to type 2 diabetes, as inflammation
promotes insulin resistance. As such, it really must be addressed first
and foremost in any plan to reverse PCOS symptoms.

A study by Frank González in 2012 found that lipotoxicity and
NEFAs cause androgens to be released from the ovaries of women
with PCOS. Part of the issue with the damaging effects of lipotoxity
is that there are limited ways to dispose of these fatty acids. Many of
the detoxification pathways depend on antioxidants to quench the
damaging free radicals that are generated as our bodies try to dispose
of the fatty acids. If our disposal pathways are strong, we can deal
with more of these fatty acids and reduce their damaging effects on
our insulin pathways.

Figure 2-2: Inflammation-Androgen

The Difference between Inflammation and
Autoimmunity
Autoimmune diseases are more common in women with PCOS.
Autoimmunity occurs when our immune cells produce antibodies
against our own tissues. It’s normal for our immune cells to do this,
as this is our immune system’s way of being able to adapt to new
influences. However, there are also cells in the immune system that
should keep the antibodies to our own tissues in check.

In autoimmune disease, these processes go unchecked, and our
immune systems mount an attack against our own tissue in a similar
manner to how they would attack a bacteria or a virus. When an
autoimmune disease is active, there is a lot of inflammation. The
immune cells that are activated by autoimmune processes produce
many of the same chemicals (cytokines) that we see in the general
inflammatory state of PCOS. The names of some of these chemicals



are NF-kappa B, TNF-alpha, and IL-6. In true autoimmune disease,
there is often an additional chemical that comes into play called IL-
17.

These chemicals are very harmful to our body when they are left
unchecked. Typically, our immune system should reside in a state
where it is sensitive and responds to the environment—activating to
defend against infections and turning off overactive responses when
needed. In PCOS, this entire pattern is disrupted, and we have what
is referred to as a state of chronic low-grade inflammation. So, what
should we do about this?

Tests for Inflammation
There are some tests you can take to determine the level of
inflammation in your body. These include high-sensitivity C-reactive
protein (hs-CRP) and erythrocyte sedimentation rate (ESR), which
are two nonspecific markers of inflammation in the body that tell
you that inflammation is there but not what is causing it.

Hs-CRP
This protein is a general marker of inflammation. Often used to
assess for risk of cardiovascular disease, it’s a test I have often found
elevated in women with PCOS. The higher the hs-CRP level is, the
more intense the inflammation. Please note that if you have a cold or
the flu or any other cause for inflammation at the time of the test, it
could be falsely elevated, so testing at a time when you are at your
baseline is highly recommended.

ESR
This is a relatively simple test used to detect general inflammation.
It is particularly good at picking up inflammation associated with
autoimmune diseases. However, it can also be high during other
inflammatory states like infection, so it should only be tested in a
baseline state. While ESR and hs-CRP do not reveal the cause of
inflammation, these inexpensive tests can pick up and track the
progress of an inflammatory condition.

Tests for True Autoimmunity
There are a multitude of tests for true autoimmune diseases, and it is
outside of the scope of this book to cover all of them. I will,



however, include the most common antibodies that may be positive
in women who have autoimmune diseases. These include the anti-
thyroid antibodies, antinuclear antibodies, and the celiac antibodies.

Anti-Tg, Anti-TPO
The two most common antibodies that attack the thyroid gland are
anti-thyroglobulin (anti-Tg) and anti-thyroid peroxidase (anti-TPO).
As Hashimoto’s thyroiditis is the most common cause of
hypothyroidism and is the number one autoimmune disease overall,
this test is one of the more likely markers to come up positive when
screening for autoimmunity. As women with PCOS have an
increased incidence of Hashimoto’s, it’s definitely a good idea to
have these markers screened.

ANA
Antinuclear antibody (ANA) is one of the primary tests used to
identify autoimmune diseases. It may be positive in a variety of
autoimmune disorders, including conditions like lupus and Sjogren’s
syndrome. However, it may also be high without a detectable
autoimmune disease, which can be a sign that an autoimmune
disease could develop in the future.

Celiac Disease
Blood tests can be done to rule out celiac disease, although the gold
standard is the small intestinal biopsy to look for the telltale signs of
destruction of the tiny microvilli that line the intestinal wall. You
must be consuming gluten to get accurate results for celiac disease
through either blood or intestinal biopsy. The blood tests for celiac
disease include the following: Tissue transglutaminase IgA (the most
commonly tested), endomysial antibodies, and deaminated gliadin
peptide antibodies.

Some advanced labs offer functional immune testing, which can
pick up the markers commonly found in inflammatory states,
including TNF-alpha, IFN-g, IL-6, and IL-17.

How to Treat Inflammation
When your test results show you have inflammation, you can either
try conventional methods or natural ones. We will cover both



methods in this section to give you the broadest understanding of the
options available to you.

Conventional Methods
In conventional medicine, inflammation is often addressed in
women with PCOS through the use of metformin or other insulin-
sensitizing agents, since insulin resistance promotes inflammation
and vice versa. For more information on metformin, please see the
chapter on insulin resistance.

Steroids

In patients who have autoimmune diseases, immune-suppressing
steroid medications can be prescribed. These have a variety of
negative side effects, are harmful to the liver, cause weight gain, and
are generally only used in more serious autoimmune disorders.

Newer Immune Medications

Low-dose naltrexone (LDN) is a newer and gentler option used in
the treatment of autoimmune diseases. At higher doses, naltrexone is
a treatment that blocks the opioid receptors and was originally used
to help people overcome addictions. However, recent research has
found that the effects of naltrexone are different at small doses,
around one-tenth of the original doses used. At smaller doses,
naltrexone has anti-inflammatory effects and also appears to help the
body produce more of its own beta endorphins. Women with PCOS
often have dysfunction of the hormonal system that can be improved
through maintaining good levels of beta endorphins, which we
discuss more in chapter 6. In addition to this, LDN seems to calm
down immune cells called microglia. These cells, when chronically
active, may cause chronic inflammation in the body. LDN has been
associated with lowering levels of the inflammatory chemicals TNF-
alpha and IL-6 and overall markers of inflammation, such as ESR.

Research also suggests that naltrexone can assist women with
PCOS, presumably because of its benefits in reducing inflammation,
which is central to the condition. One study investigated women
with PCOS who were resistant to clomiphene and found that LDN
was able to restore sensitivity to clomiphene and induce ovulation in
the majority of the women studied. It also found that the women on
LDN had reductions in insulin, improvements in FSH/LH ratios, and
reduced levels of testosterone.



That being said, most women with PCOS can address
inflammation completely with diet, lifestyle, and natural
supplements, so let’s explore that now!

Natural Ways to Manage PCOS Inflammation
As PCOS has inflammation at its center, all women with this
condition have increased baseline cytokines. That being said, there
are many other processes in the body that can add to this
inflammation. When looking at natural approaches to inflammation,
we want to address all of the potential areas where inflammation
may arise. This may include addressing autoimmune diseases,
managing food reactions, or healing insulin resistance.

Insulin Counting and an Anti-Inflammatory Diet

The first step in dealing with inflammation in PCOS is to address the
particular hormones, namely insulin, that trigger even more
inflammation, perpetuating a vicious cycle. As such, the insulin
counting recommendations in chapter 3 are very helpful in
mitigating inflammation, particularly in women who tend to carry
extra weight around their abdomen.

In addition, the recommended foods in chapter 9 are primarily
anti-inflammatory in nature. Following these recommendations will
benefit all women with PCOS, whether lean or not. This anti-
inflammatory approach removes dairy and sugar and focuses on
whole, real, natural food whenever possible.

Leaky Gut and Inflammation
It’s here that I want to talk about the health of our digestive system.
It’s important to know that a major part of immune system
development occurs right underneath the cells of the small intestine,
in tissue known as the GALT, or gut-associated lymphoid tissue. The
GALT is where new immune cells grow and develop to be released
into the bloodstream. The intestinal cells should provide a sealed
barrier, protecting the bloodstream from the contents of the intestine.
Within the intestine, there are nutrients, partially digested foods,
bacteria, and a variety of different chemicals that we may have
ingested. None of this should have direct access to the immune
system.



Figure 2-3: Intestinal Permeability

However, if the barrier of the intestine becomes broken, many of
the contents of the intestine will leak through, coming into contact
with the immune cells underneath. When the intestinal barrier is no
longer intact, this is known as “leaky gut,” or by the more scientific
term increased intestinal permeability. The immune cells will do
their job by activating in response to these foreign particles, creating
inflammation. The inflammation created by the immune cells not
only disrupts the health of the body, but can also disrupt the
development of the other immune cells, creating an increase in
autoimmune disease and dysfunctional immune responses.

As such, keeping this intestinal barrier intact is very important
when it comes to keeping inflammation at bay. Inflammatory
responses from leaky gut add on to what is already present in PCOS.

Symptoms of Leaky Gut



The signs and symptoms of leaky gut include bloating, indigestion,
food sensitivities, inflammatory bowel disease, autoimmune disease,
thyroid disease, malabsorption of nutrients, inflamed skin,
depression, and anxiety. In fact, many people who have chronic
inflammation also have leaky gut.

How You Can Minimize Leaky Gut
One very basic and simple thing that you can do to heal leaky gut is
to eliminate or reduce gluten in your diet. When intestinal cells are
exposed to gliadin (a major component of gluten), they release a
substance known as zonulin.4 Zonulin is the compound responsible
for opening the barriers between the intestinal cells. In people who
have celiac disease, an autoimmune reaction to wheat, the release of
zonulin is intense, and the intestinal barrier becomes so damaged
that it takes a very long time to repair. In those without celiac
disease, depending on the level of sensitivity to gluten, the repair
happens more quickly. Recent research has found that there are
many individuals who have gluten sensitivity and increased zonulin
levels but who don’t have celiac disease, so always listen to your
body and consider how you feel after eating gluten.5

Other aggravating factors that contribute to leaky gut are food
allergies. The most common food allergies include dairy, wheat,
corn, and soy. However, it’s possible to be allergic to anything, and
when you have leaky gut, as more foods access the immune system
in an undigested form, more food allergies can develop.

Generally, I recommend an anti-inflammatory diet, which you
can read more about in chapter 9. However, if you have significant
reactions to food or are not able to get to the bottom of what foods
may be aggravating you, food allergy testing or elimination diets
may be helpful.

Food Allergy Testing

Most types of food allergy testing measure IgG antibodies, a specific
type of antibody that is elevated in patients who have leaky gut. This
type of allergy testing has come under criticism as the results may
not always correlate with actual food reactions, but instead may be
related in some cases to immune system exposure to the foods
currently being eaten. As such, people with leaky gut syndrome may
come back with many IgG food reactions on testing. As IgG also
signifies that the immune system has come into contact with a food,



it doesn’t necessarily correlate to a food reaction. However, many
people do find it helpful and have had good results from eliminating
reactive foods from this testing procedure. There are also newer and
more promising food reactivity tests for those with significant
allergies or autoimmunity. These involve testing for immune
reactivity with both IgA and IgG, along with reactivity to various
breakdown particles within food, heat modified protein reactivity,
and combined food reactions.

Elimination Diet

This is, in my opinion, a very good way to assess food intolerance
and is particularly helpful for those who have a true autoimmune
condition in combination with PCOS. It is challenging, but it is an
affordable method of determining your reactions to different foods.
Keep in mind that food reactions can change over time. A food that
once aggravated you may not bother you in the future. One of my
favorite plans that can help identify major food intolerances is the
autoimmune paleo (AIP) protocol.

AIP involves an elimination phase consisting of the most
common aggravating foods, including grains, dairy, sugar, nuts,
seeds, alcohol, and the nightshade vegetables like potatoes,
tomatoes, and eggplant. After a period of elimination (often at least
four weeks), the foods are reintroduced carefully, one at a time, and
reactions are noted. If there is no reaction to a particular food, it can
be added back into the diet. I’ve included some wonderful websites
on AIP in Appendix E. There are a variety of other gut-friendly
diets, including the specific carbohydrate diet (SCD) and the gut and
psychology syndrome (GAPS) diet, which are popular for those with
significant intestinal issues.

PCOS-Friendly Supplements to Minimize Inflammation

Now that we’ve worked with the underlying hormonal and
nutritional causes of inflammation in PCOS (i.e., metabolism and
the gut), I’d like to introduce some of my favorite supplements that
help with the general inflammation we often see in the condition.

Resveratrol
Resveratrol is one of my favorite anti-inflammatory supplements for
women with PCOS. It has been found to minimize the secretion of
the cytokines TNF-alpha and IL-6 and can also reduce NF-kappa B,



which is one of the main inflammatory pathway signalers in the
body.6 When looking for resveratrol, trans-resveratrol is the form
that has been associated with health benefits. Typical dosages of
trans-resveratrol range from 100 to 250 mg per day.

Omega-3 Fatty Acids
Found in fish oils and flaxseed oil, omega-3 fatty acids have many
benefits for women with PCOS. Omega-3 fatty acids and, in
particular, eicosapentaenoic acid (EPA) are anti-inflammatory in
action, reducing most of the inflammatory markers, such as TNF-
alpha, IL-6 and IL-17.7 It’s important to note that I recommend fish
oil over flaxseed oil, as it is the EPA in fish oil that has a strong anti-
inflammatory action. Flaxseed oil contains alpha-linolenic acid
(ALA), an omega-3 fatty acid that the body must convert to EPA,
which only happens in very small amounts.

I usually recommend in the range of 1,000 mg of EPA per day.
This is different than 1,000 mg total omega-3 fatty acid, so be sure
to read labels carefully! The anti-inflammatory effects of omega-3
fatty acids are dose-dependent. Omega-3 fatty acids also increase the
beneficial adiponectin protein. Read through the chapter on nutrition
to learn more about how to choose a good quality omega-3 fatty
acid.

Bioflavonoids—Grape Seed Extract, Pine Bark Extract, Green Tea
EGCG
Then we enter the world of the bioflavonoids. These are actually
some of the earth’s best natural weapons against harmful
inflammatory chemicals. They all reduce NF-kappa B, calming
overactive immune responses.8 They can decrease TH1 cytokines
like TNF-alpha.9 The catechin EGCG and grape seed extract are
very helpful in increasing the regulatory T cells, or Tregs, that many
patients who have autoimmune disease are deficient in.10 Tregs help
to calm and control overactive immune responses. To increase your
dietary intake of these natural weapons against inflammation, I
recommend eating foods rich in bioflavonoids, such as dark-colored
berries, and drinking green tea. For women who have significant
inflammation, there are also potent supplement extracts available for
a more powerful effect. Bioflavonoids have also been found to
increase levels of the beneficial compound adiponectin that is
secreted from our fat cells.



Typical doses of grape seed extract, EGCG, or pycnogenol range
from 50 to 200 mg per day.

Systemic Enzymes
Systemic enzymes are another safe and effective anti-inflammatory
supplement. These are often extracted from fruits, such as pineapple
and papaya (bromelain and papain), and in some instances from
silkworms (serrapeptase). These enzymes are best taken on an empty
stomach. If taken with a meal, they will exert their enzymatic effects
on breaking down your food rather than entering your bloodstream,
minimizing inflammation there. They have the ability to reduce IFN
gamma and increase the regulatory cytokines that keep
autoimmunity at bay.11 Systemic enzymes do have a slight ability to
thin the blood, so they should never be combined with other blood
thinners without a doctor’s supervision. That being said, for women
with PCOS who are more at risk for blood clots, this may be a
helpful benefit.

Dosing for systemic enzymes varies depending on the
combination, but they must be taken on an empty stomach for full
effects.

Glutathione and N-Acetyl Cysteine
Glutathione is the master antioxidant within our cells. It patrols the
cell and quenches free radicals that can do damage within. As you
can imagine, for women who have a lot of inflammation, having
sufficient glutathione can be exceptionally protective to their cells.

Knowing that inflammation triggers the cellular damage that
causes insulin resistance, this is perhaps why anti-inflammatory
nutrients such as N-acetyl cysteine (NAC) protect against insulin
resistance and benefit women with PCOS.12

N-acetyl cysteine is a proven precursor to glutathione: When you
take it as an oral supplement, cellular levels of glutathione increase.
Several studies suggest that NAC is a beneficial supplement for
PCOS, improving ovulation, reducing androgens, and mitigating
insulin resistance all through this antioxidant function. The typical
dose for N-acetyl cysteine for PCOS is 600 mg three times per day.

Other forms of glutathione have not been absorbed well orally
until recent years, when new forms were created. These include N-
acetyl glutathione and liposomal glutathione, which have both in



preliminary research been found to enter the cell and increase
glutathione levels.

Curcumin
Curcumin is a powerful anti-inflammatory supplement extracted
from the popular golden spice turmeric. One caveat is that it
probably shouldn’t be used in women who are trying to conceive, as
it has also been investigated as a contraceptive.13 Outside of that,
however, it’s been well proven to have numerous potent anti-
inflammatory actions.14, 15

Typical doses of curcumin range from 50 to 500 mg per day.
When it comes to choosing a curcumin supplement, turmeric powder
won’t give you enough. Not only is curcumin in its raw form poorly
absorbed, but turmeric also contains only three percent curcumin,
which doesn’t even come close to matching the amounts used in
research. If you want to derive benefits from curcumin, you must use
one of the following absorbable forms: curcumin paired with
piperine (black pepper), nanoparticle theracurmin, curcumin
phytosomes with phosphatidylcholine, or water-soluble curcumin.
Looking for these types of extracts can ensure this herb makes it into
your system, where it can do its work!

Vitamin D
Vitamin D is essential for women with PCOS. I’ve called it one of
the most important nutrients for women with PCOS for good reason.
Therapeutic doses of vitamin D can be anti-inflammatory in nature.
Studies have found that vitamin D can decrease TNF-alpha and IL-6,
which is definitely beneficial for PCOS-mediated inflammation. It’s
interesting to note that many autoimmune diseases are associated
with vitamin D deficiency. This may be because vitamin D is crucial
for the formation of T regulatory cells. These cells are the calmers of
the immune system, keeping it in check when it becomes overactive.
I typically recommend having vitamin D serum levels checked and
then supplementing these levels according to specific needs. For
women who have no access to testing, a dosing of approximately
3,000 IU is safe to take daily.

Healing the Gut
For those who have a true autoimmune disease or digestive
symptoms like bloating, indigestion, or reflux, there are nutrients



that can be used to heal the gut, minimizing the overall
inflammatory load on the body. These include probiotics, digestive
enzymes, L-glutamine, N-acetyl glucosamine, and zinc.

Probiotics
One of the most researched topics in gut health, probiotics have
powerful evidence with respect to their benefits in humans.
Depending on the case, different probiotics can be recommended.
Often you’ll want to choose a quality strain, including at least both a
lactobacillus strain and a bifidus strain. Multi-strain probiotics can
also be quite beneficial. For those with autoimmune diseases, there
are probiotics with proven anti-inflammatory action, including
specific strains of L. rhamnosus, B. infantis, and L. plantarum.16 The
gut microbiome also has an important effect on metabolism, which
will be discussed in the chapter on insulin resistance.

Digestive Enzymes
If you are suffering from bloating or gas after eating, you may have
trouble digesting the foods you are eating. Part of the digestive
process requires sufficient enzymes, which are produced by the
pancreas to break down food. A broad-spectrum digestive enzyme,
either plant based or with actual pancreatin (from pancreatic
extract), can be used to assist the breakdown of foods in the
digestive tract.

L- Glutamine
L-glutamine is a common amino acid that is the preferred fuel of the
intestinal cells. In leaky gut, the intestinal cells can use L-glutamine
to repair and regenerate, improving recovery time. It also protects
the cells of the intestine from damage, reducing leaky gut and acting
as a barrier to bacteria and other irritants. Typical doses of L-
glutamine range from 5 to10 grams per day.

N-Acetyl Glucosamine
This powerful nutrient can calm irritation in the digestive tract. It
also helps the cells of the intestine to produce its glycoprotein cover,
which protects them from irritants. Typical doses range from 500 mg
to 6 grams per day, depending on the level of intestinal
inflammation.



Zinc
An important nutrient for intestinal health, zinc can actually tighten
and strengthen the junctions between the cells.17 Directly helpful for
minimizing the leakiness of the gut, it can speed the rate at which
the cells are replaced, and its anti-inflammatory actions are
protective against allergies or irritants. Doses for zinc range from 5
to 30 mg per day, and higher doses of zinc should always be
complexed with copper (usually 15 mg zinc to 2 mg copper) to
protect against copper deficiency.



Chapter 3
STEP 2. TREAT INSULIN RESISTANCE

The strongest oak tree of the forest is not the one that is protected
from the storm and hidden from the sun. It’s the one that stands in
the open where it is compelled to struggle for its existence against

the winds and rains and the scorching sun.
—NAPOLEON HILL

Alice had always struggled with her weight. Since she was a young
child, she carried a little extra around the middle compared to her
friends. As she continued through her preteen and teen years, she
gradually gained more weight. She seemed to gain mostly around
her abdomen, while her friends gained weight around their hips and
thighs.



Alice also struggled with intense cravings for carbohydrates. In
particular, she craved breads, pasta, and sweets and chocolates.
Between meals, she would become shaky and would need to snack
to get through her day. In time, she also noticed dark, velvety
pigmentation in the folds of skin behind her neck and skin tags.
When she turned thirty, Alice began feeling dizzy and strange after
eating. What was wrong? Alice felt that she could definitely stand to
lose a few pounds, but the diets that she attempted over the years
always ended in her losing weight initially and then gaining all of it
back plus more afterward.

She had been diagnosed with PCOS at age twenty-five and had
been told repeatedly that she should lose weight to improve her
menstrual cycles. This was frustrating: She simply could not lose
weight like the other people she knew. There had to be a reason.

Alice, like many other women diagnosed with PCOS, suffers
from insulin resistance—one of the most important factors that can
intensely affect PCOS and one of the factors that carries forward
throughout a woman’s entire life.

… . .

Insulin is an important hormone that helps us store energy. It helps
our bodies move nutrients (like carbohydrates or proteins) from the
bloodstream into the cells of our bodies. Insulin moves nutrients in
only one direction—into the cells—for storage or immediate use.

When we eat carbohydrates like starches, they are broken down
into simple sugars and are then taken up into our bloodstream. Our
blood sugar rises at this point. High blood sugar is not good for our
health, so our bodies have a special mechanism for controlling it,
and that mechanism is insulin. The pancreas notices our increased
blood sugar and responds by secreting insulin, which takes the sugar
and moves it into our cells.

Insulin Sensitivity
You may have noticed that blood sugar regulation depends on the
cells of our body being sensitive to insulin. This means that the cells
can recognize and respond to insulin by pulling in the extra sugar
from the bloodstream, storing it, and keeping blood sugar at the
optimal level. Our cells need to be able to listen to insulin’s message
to keep our blood sugar regulated tightly.



As we all know, high blood sugar is related to a variety of
chronic diseases. For example, it can damage our liver, pancreas,
brain, heart, and eyes. High blood sugar also causes inflammation.

Before we learn more about insulin resistance, you’ll need to
learn about the main players in your metabolism: the who’s who of
the world of energy regulation that goes on in our bodies every
moment of every day.

Glycogen
Once our cells have taken glucose out of the bloodstream with the
help of insulin, it can be stored as energy that can be used later when
needed. The primary place to store glucose is in the liver and
muscles, as a compound known as glycogen. In the liver, glycogen
can be readily converted back into glucose any time extra energy is
needed.

Figure 3-1: Insulin resistance causes leptin resistance.

Glycogen that is stored in the liver is oft en used when you
exercise and when you fast (like when you sleep). In fact, glycogen
acts almost like a “tank” of fuel that can be pulled upon when
needed.

Once the liver is full of glycogen, if more carbohydrates are
consumed, there is no place to store them. At this point, the body
will need to go through another pathway to store the excess energy.



Your liver takes that extra glucose and turns it into a special type of
fat called triglyceride.

High triglycerides are not good. They are associated with
increased body fat storage and increased free fatty acids (think:
inflammation) floating around in our bloodstream. They are not
good for our cardiovascular health or overall health. Women with
PCOS oft en have high triglycerides. This is related to insulin
resistance and excessive storage of carbohydrates.

Leptin
In the past, it was thought that adipose (fat) tissue was largely inert
and was simply a storage tissue to hold excess energy the body
didn’t need at the time. We now know that adipose tissue is an active
organ, and it secretes different signals in response to the
environment. Leptin is one of the signals secreted by our fat calls.
The more fat you have stored, the more leptin you should secrete.
Our brains respond to increased leptin levels by producing feelings
of fullness and reducing hunger. Insulin and leptin are related: When
insulin is high and fat is stored, leptin is released.

For those with very low body fat, leptin levels will be low: The
brain will receive this message and tell you, “I need to eat!” For
those with excess weight, the leptin levels should technically be
higher, telling the brain not to eat, as there is enough stored.

Sounds like a perfect system, but this system doesn’t work the
same way in PCOS. The reason is that, like insulin resistance,
women with PCOS are also prone to leptin resistance. Our brains no
longer respond to the message that we have enough stored fat, and
our appetite isn’t suppressed by high levels of leptin. As a result,
more food is consumed and more insulin is secreted, creating a
vicious cycle.

In fact, women with PCOS, whether they are lean or carry extra
weight, secrete more leptin than women without PCOS.1 All of the
excessive leptin we have floating around in our bodies desensitizes
our brain, totally overriding the body’s natural hunger mechanisms.
To make it simple, when you are leptin resistant, your brain thinks
you are starving and tells your body that it needs to store more fat.

Leptin resistance acts on your brain in the exact same way that
low leptin levels do. It sends the message that you don’t have
enough stored fat for times when there isn’t enough food. Leptin
resistance makes you hungry, primarily for the foods that are the



fastest form of energy or the most dense in calories, namely sugar or
carbohydrates.

And so the cycle continues. To make matters worse, leptin
resistance also lowers your metabolism, so that your body conserves
energy and burns fewer calories.

Leptin resistance has been linked to inflammation of the
hypothalamus—the same area of the brain that regulates our
hormonal function. High leptin levels inhibit follicle-stimulating
hormone (FSH), and this causes poor follicle development and stalls
ovulation.

Adiponectin
Women with PCOS also have low levels of a protein called
adiponectin. Adiponectin is secreted only by the fat cells, just like
leptin is. Adiponectin is different than leptin, however. With leptin,
the more fat cells you have, the more you secrete.

Adiponectin is the exact opposite: The more lean you are, the
more you secrete. In fact, low levels of adiponectin are specifically
found in people who have more visceral (abdominal) fat, which is
the type of fat that many women with PCOS tend to have in excess.

Low levels of adiponectin predispose women with PCOS to
more inflammation. Adiponectin also helps with insulin sensitivity:
When there’s not enough, it results in insulin resistance. Also, low
adiponectin is associated with fatty liver disease, which is a common
phenomenon found in PCOS. Adiponectin can be tested through
many laboratories. It has been found that young girls who develop
PCOS later have low adiponectin levels during childhood. In fact,
even in young and lean women, it has been found that those with
PCOS were 3.2 times more likely to have lower adiponectin levels.

Insulin Resistance
When we have the chronic low-grade inflammation that goes along
with PCOS (or even more so with having the excess abdominal fat
deposition with PCOS), our cells become insulin resistant. Women
with PCOS are much more prone to insulin resistance than others,
due in part to genetics and increased baseline inflammation.

In insulin resistance, the cells don’t respond to the message of
insulin after eating, and too much sugar remains in the blood and
doesn’t get taken up into the cells. The pancreas senses this high



blood sugar and sends out even more insulin to drive the sugar into
the cells and keep the blood sugar under control. This causes an
overall increased baseline level of insulin in the bloodstream, which
is out of proportion to the blood sugar level at any given time. High
insulin levels aggravate your ovaries, causing them to produce
androgens like testosterone, and generally cause problems with
many of the tissues in your body. The oxidative stress and
inflammation caused by insulin resistance disrupt the way that your
body functions.

Some common physical signs of insulin resistance include the
deposition of fat around the waist, difficulty losing weight, dark,
velvety pigmentation in the folds of skin behind the neck or under
the arms (acanthosis nigricans), and the formation of skin tags.

Diabetes
Most women with PCOS don’t have diabetes, but they are at risk.
Insulin resistance, over time, causes the pancreas to have to increase
its output of insulin to compensate for the unmanaged blood sugar.
High blood sugar is very damaging to our cells, but particularly to
the cells in our pancreas. The pancreas will produce insulin for as
long as it can, but eventually it will give out, and the cells will begin
to die. In addition, it’s thought that lipotoxicity also affects the
pancreas. Inflammatory damage is involved in the development of
type 2 diabetes in women with PCOS.

When the pancreatic cells die, they can no longer produce the
insulin needed to control the blood sugar. As a result, our blood
sugar levels rise, causing type 2 diabetes. If you are at risk, you will
want to pay special attention to the section on treatments for insulin
resistance later in this chapter. For now, know that insulin resistance
on its own is very damaging to your body.

Hypoglycemia
Women with PCOS often have ups and downs in blood sugar. This is
a direct result of insulin resistance. Since insulin levels are high, our
bodies can also pull too much sugar out of the bloodstream at any
given time, causing a “sugar crash,” leaving us shaky, hungry, and
irritable. The more carbohydrates you consume, the more your
insulin will spike, and the harder you will crash as your blood sugar
drops. It’s been found that women with PCOS are more prone to
reactive hypoglycemia, where the blood sugar drops abruptly within
two to five hours after a meal. Evidence shows that the women with



the most marked reactive hypoglycemia were also the ones most
prone to insulin resistance.2

High insulin levels also reduce the secretion of a hormone
known as glucagon, which, although it sounds similar, is different
than glycogen. Glucagon is released when our blood sugar drops,
and it helps us to release the energy in stored fat or glycogen to keep
blood sugar regulated. When insulin is high, glucagon can’t do its
job. As such, we can experience drops in blood sugar and much less
burning of fat between our mealtimes, when we have insulin
resistance.

Cortisol
To learn more about cortisol, please read the chapter on the adrenals.
For now, know that women with PCOS have been found to have
high levels of the stress hormone cortisol compared to women
without PCOS.

Cortisol plays a key role when it comes to blood sugar
regulation. When blood sugar drops, our body perceives this as a
stress. Cortisol is then released by the adrenal glands, telling the
body to burn glycogen or fat and increase blood sugar levels.
Cortisol also increases insulin resistance. It decreases the uptake of
glucose from the bloodstream and increases its breakdown in the
liver. This increases blood glucose levels overall, which means that
even more insulin is needed to manage the situation. In addition to
increasing insulin resistance, cortisol also directs fat storage to the
abdominal region—the area that is the absolute worst when it comes
to insulin resistance, and the exact area that is a major aggravating
factor for women with PCOS.

Stress and cortisol make insulin resistance worse and feed into
the hormonal cycle that disrupts our metabolisms. For more
information on the adrenal glands, please see chapter 4.

Androgens
High levels of insulin cause the ovaries to make too much
testosterone. As we’ve learned, increased androgens are a central
factor in PCOS: They stall ovulation and create hirsutism, acne, and
hair loss. When the body is resistant to insulin, the ovaries remain
sensitive to its effects, and they respond to increased levels of insulin
by secreting plenty of androgens.



Interestingly, there are some women who have “hidden” PCOS.
When they gain weight and their insulin levels rise, they will start
producing androgens, and their PCOS will become uncovered. At a
lower weight, or in a less insulin resistant condition, their PCOS
symptoms will be reversed.

Insulin Resistance Testing
Measuring your glucose levels alone means relatively nothing with
respect to insulin resistance. You can have completely normal blood
sugar and yet have insulin resistance. Why? Insulin resistance is not
diabetes and is present for years before it develops. So, how do you
actually test for insulin resistance if typical diabetes testing isn’t
going to pick it up? Here are some tips.

Fasting Insulin and Fasting Glucose
After a minimum of ten hours of fasting, a ratio between fasting
insulin and glucose, called the HOMA-IR, can be calculated, which
provides a measure of insulin resistance. Elevated fasting glucose is
a marker of diabetes, but it is often normal in insulin resistance. I
always aim for a fasting insulin level below 50 pmol/L (under 7
uIU/mL) in my patients and a HOMA-IR of under 1.0.

Insulin-Glucose Challenge Test
This more sensitive test can pick up insulin resistance at its earliest
stages. You drink a quantity of glucose and measurements of both
insulin and glucose are taken over two or four hours. This test can
detect early stages of insulin resistance, even when fasting insulin
and blood glucose markers are totally normal.

HBA1C
This is a test that measures your average blood glucose over two to
three months. Typically, any level below 5.6 is considered normal.
Levels from 5.6 to 6.4 indicate that prediabetes may exist. Above
this, diabetes is likely.

Treatments for Insulin Resistance in PCOS
The number one most effective treatment for treating insulin
resistance in PCOS is regulating diet and exercise. I cannot emphasis
enough how your life will be transformed simply by changing the



foods that you eat and by exercising. No supplement or medication
listed here will ever come close to bringing you the benefits you’ll
get from making those simple lifestyle changes. For more
information on diet, be sure to read chapter 9, which goes into detail
for those interested in a unique insulin-counting and anti-
inflammatory nutritional approach to help restore normal insulin
signaling in your body. By changing our diets, we can manage the
amount of insulin we secrete.

Insulin Resistance and Weight Loss—A Different
Outlook for Women with PCOS
The first thing most women with PCOS hear when they go to the
doctor for help is “if you could just lose x number of pounds, you’d
feel better.” For women with lifelong weight struggles, if there were
an easy way to “just lose weight,” they would already have done so!
The fact is it’s not that simple, particularly when it comes to PCOS.

As a general rule, what you weigh is not a choice, but rather, a
function of genetics, hormones, and neurotransmitters and is greatly
affected by your childhood weight and the way that food is viewed
culturally and within our families.

Once we have been at a certain weight for a significant amount
of time, studies show that dieting causes initial weight loss followed
by regain (often with additional weight tacked on top). When a
person is heavy for a number of years, or particularly from
childhood, their metabolism works very differently from that of a
person who has always been lean. It is much more difficult for a
person of significant size to lose weight and then maintain that
weight than it is for someone who has always been lean to maintain
that very same weight.

When a person is insulin resistant, the brain creates a new
“normal” set point: It wants to hold onto its fat stores, and for every
pound that is lost, metabolism slows down in an attempt to regain
any lost body mass. Thyroid hormones drop, cell metabolism slows,
appetite increases, and fat is stored with more efficiency for every
lost pound. Our bodies have an amazing capacity to survive times
when there isn’t enough food, and this is that very mechanism in
action. As a result, most diets cause cycles of weight loss and then
regain, ultimately damaging the metabolism even more. This is true
for all people, but is particularly true for women with PCOS.



As such, I believe that focusing on weight loss is an ineffective
way to address PCOS-related insulin resistance. In fact, research
shows that despite the widespread belief that a high body mass index
is unhealthy, there are large percentages of people in the high BMI
category who are in fact very healthy, with excellent cardiometabolic
bloodwork profiles.3 I can’t tell you the number of women in my
practice who technically have a high body mass index, follow an
excellent program of nutrition and exercise, and their bloodwork
indicates nothing but great health. Despite this, they continue to feel
judged by health-care professionals, or sadly are even accused about
being untruthful about their lifestyle and nutritional habits and are
told they must eat less. We really need to see a change in medicine
to reflect what we now know about metabolic health, and it needs to
happen soon!

Rather than restrictive dieting, focusing on insulin resistance
through a nutritional method, such as the one outlined in chapter 9,
is often very successful. Most women who are insulin resistant will
lose weight with this method, but it will occur only as the result of a
healthier metabolism. The weight lost while you are eating
healthfully, exercising, and managing your insulin resistance may
eventually take you to your recommended “body mass index” level.
However, it may not, and that is totally fine. You can achieve your
personal best health at any size.

It is far better to achieve a healthy, natural, and stable weight
based on a foundation of good nutrition than it is to swing back and
forth between high and low weights. Putting women through diets
that ultimately do more harm than good and cause more weight gain
in the end just doesn’t make sense.

In addition to all of this, dieting can trigger bingeing and other
eating disorders, which women with PCOS are already prone to.
They also cause you to ignore your natural hunger and fullness cues.
When we are trying to cultivate good responses between the brain
and metabolic hormones, restrictive dieting only takes us farther
away from our ultimate goals.

Exercise
As exercise directly reduces insulin resistance, it’s a key helper in
minimizing inflammation for women with PCOS. For women who
have increased abdominal fat stores, implementing an exercise
program can absolutely be a game changer.



It doesn’t have to be a huge amount of exercise, either. Studies
have found that just seventy-five minutes per week of vigorous
exercise, like jogging, high-intensity interval training, or vigorous
swimming, can significantly improve metabolic health for women
with PCOS.4

I recommend starting with this seventy-five minutes weekly as a
baseline and then going up from there. Exercise can improve the
physical aspects of PCOS, like inflammation and insulin resistance.
But more than that, it can help with self-confidence and mood—
something that many women with PCOS have challenges with due
to the distressing symptoms of the condition. If you enjoy the
benefits of exercise, see if you can find a dedicated personal trainer
who understands PCOS and insulin resistance to help take you to the
next level.

Conventional Medical Treatment for Insulin Resistance

Metformin
This is the most commonly used pharmaceutical drug for the
treatment of insulin resistance in women with PCOS. It’s even been
called vitamin M due to its widespread application. I don’t call it
that, but I also don’t dispute that it can be helpful for many women.
However, my goal is to get your body’s hormones working to the
point that you don’t need strong medications to alter its function. If
your insulin, leptin, and glucose signaling pathways work, the vast
majority of women can reverse insulin resistance and eliminate the
need to take any of the pharmaceutical treatments listed here.

Metformin is often prescribed for women with PCOS, whether
they are lean or larger-sized. For those who are trying to conceive,
it’s often combined with fertility drugs. That being said, there is a
rather large subset of lean women for whom it has little to no effect.
Given that it works primarily on insulin resistance, this makes
complete sense. I’ve also found through clinical practice that in lean
women with PCOS, who have very minimal insulin resistance, it
doesn’t seem to provide much benefit.

Metformin works in part by affecting the action of the
mitochondria, which are like the batteries of our cells. This effect is
very strong in the liver, decreasing the liver’s output of glucose. This
reduces the oxidation of fatty acids (lipotoxicity) and increases the



uptake of glucose in our tissues. Metformin can lower fasting insulin
levels without lowering blood sugar.

But there are the long-lamented side effects. A large percentage
of women will experience these, and for many women, these are
completely intolerable. The side effects consist of nausea, diarrhea,
vomiting, bloating, and abdominal discomfort. In fact, when
compared to placebo, metformin causes a fourfold increase in
abdominal symptoms. Often, metformin is gradually increased to
minimize these side effects: Typical doses range from 500 mg to
2,000 mg.

Metformin also affects the microbiome (the community of
bacteria) in the gastrointestinal (GI) tract profoundly, and it is
thought that this is, in part, how it affects metabolism. Metformin
shifts the type of bacteria that reside in the intestinal area toward
bacteria that seem to promote improvements in metabolism. After
treatment with metformin, the bacteria in the gut produce more anti-
inflammatory products, such as butyrate and short chain fatty acids
—all of which have been associated with improvements in
metabolism.5

A rare but serious complication of metformin is lactic acidosis.
This condition has a fatality rate of up to fifty percent. In addition,
metformin can decrease your uptake of vitamin B12. As such, all
women on this medication should be taking 1,000 mcg of
methylcobalamin (active B12).

In addition to its effects on the mitochondria, it has also been
found that metformin can affect something called one-carbon
metabolism, or methylation.6 This is a hugely important factor in
DNA repair and cell division, and it may be in part how it works to
reduce the growth of cancer cells, as metformin has also been used
to treat cancer patients. That being said, one carbon metabolism is
also very important when it comes to fertility and pregnancy, where
cell growth occurs at a rapid rate.

As a result, some researchers are very concerned about the long-
term possible effects of metformin on the fetus—particularly when
used in women who are not insulin resistant, where the benefit may
not outweigh the potential risks.

Several short-term studies on metformin have associated it with
a reduction in miscarriage rate and gestational diabetes in insulin-
resistant women with PCOS, with no increase in major birth defects.
Unfortunately, there are no long-term studies following the



outcomes in babies whose mothers took metformin in pregnancy, so
as of now its safety during pregnancy is unknown.

Natural Medicines for Insulin Resistance

The Inositols
Inositol is perhaps one of the most researched supplements for
PCOS. There are two major forms of inositol. Myo-inositol is a
sugar alcohol that is a relative of the B vitamin family, while D-
chiro-inositol is what is known as a chiral epimer of myo-inositol.
Simply put, they have a similar shape, just like your two hands do,
but they do not match when you place one over the other, as shown
in Figures 3-2 and 3-3.

Figure 3-2: Myo Inositol

Figure 3-3: D-Chiro-Inositol

In addition, the different forms of inositol improve insulin
sensitivity, correcting the hormonal system in PCOS and promoting



healthy ovulation. Some of the actions of insulin are, in fact,
mediated by inositol, and researchers have found that women with
PCOS may have defects in inositol-insulin signaling pathways that
are involved in insulin resistance. As such, myo-inositol has been
classified as an insulin-sensitizing agent and is one of the most
commonly used natural therapeutics for PCOS.7 Typical doses for
myo-inositol range from 2,000 to 4,000 mg per day.

D-Chiro-Inositol
D-chiro-inositol is made from myo-inositol, and research has found
that women with PCOS excrete six times more D-chiro-inositol
(DCI) than women without the condition.8 Research suggests that
the more DCI that is excreted, the more insulin resistance the patient
will have. One study concluded that the excretion of excessive
amounts of DCI may actually be a central factor in the insulin
resistance of PCOS. D-chiro-inositol is not found readily in food like
myo-inositol. Typical doses range from 100 mg to 600 mg per day.
For information specific to fertility and the different forms of
inositol, please see Appendix A.

It is important not to “overdose” on DCI. However, at the right
dose, it can assist with egg and embryo quality in women with
insulin-resistant PCOS. On occasion, inositol can cause mild side
effects. These are rare and may include loose stools and stomach
upset.

Berberine
One of the most effective supplements for PCOS insulin resistance,
berberine has long been used for the treatment of diabetes in the
realm of traditional Chinese medicine. It is an insulin sensitizer
sharing some of the same mechanisms with the same level of
efficacy as, or potentially even better than, metformin.9 Not
surprisingly, it tends to produce similar changes in the GI
microbiome as the metformin. However, it boasts a much better side
effect profile with not nearly the same amount of GI side effects.
Berberine is not systemically absorbed as much as metformin is and
actually may exert more of its beneficial impact on the microbiome
rather than the mitochondria and other cellular functions. Not
surprisingly, given the effect on the microbiome, it also has an
excellent anti-inflammatory profile and has been found to reduce
many of the inflammatory mediators, such as NF-kappa B and TNF-
alpha. A study on eighty-nine insulin-resistant women with PCOS



found that 500 mg three times per day significantly improved
metabolic markers of insulin resistance, such as HOMA-IR,10 even
better than metformin did. Since berberine is a natural agent that has
the same level of efficacy as a pharmaceutical, its use should be
closely monitored. Berberine does have several important drug
interactions, particularly with the macrolide antibiotics azithromycin
and clarithromycin. As such, I recommend its use under the
supervision of a physician or naturopathic physician. When used
properly, however, it may be more effective than metformin for the
management of insulin resistance with fewer side effects and other
benefits, including a reduction of total and LDL cholesterol,
triglycerides, HbA1c (a marker of diabetes), and inflammatory
markers.

Resveratrol
This compound found in the skin of grapes has shown promise for
both PCOS and for insulin resistance. Multiple animal studies have
shown that it can reduce the overproliferation of the ovarian theca
cells that are the cause of excess androgen production.11 However,
another study showed that it wasn’t as effective as exercise, showing
once again that no supplement can match the benefits of diet and
exercise for insulin resistance.12 One benefit of resveratrol, as
already discussed, is that it is also anti-inflammatory, which means it
may help to mediate lipotoxicity and protect our tissues from
damage. As mentioned in the chapter on inflammation, the trans
form of resveratrol is the most effective at doses ranging from 100 to
250 mg per day.

Glucomannan
This is a soluble fiber extract that has a very thick and viscous
texture. It slows down carbohydrate absorption and can dampen the
insulin response after a meal up to fifty percent.13 It has some
benefits for weight loss and promotes feelings of fullness after
eating. I use glucomannan in my practice quite often. Patients often
note an initial adjustment period with this, as the increase in fiber
can cause some loose stools or bloating. After several days, this
symptom almost always stops. Glucomannan is a very safe
therapeutic for women with PCOS who would like to reduce
appetite and improve insulin sensitivity. Doses typically range from
1 to 2.5 grams per meal, always taken with a large glass of water.



Grape Seed Extract
Similar to resveratrol, grape seed extract is an anti-inflammatory
supplement that can improve insulin sensitivity.14 It can reduce
lipotoxity and has also been found to have a positive long-term
effect on glucose regulation, as well as improving insulin resistance.
Typical dosages of grape seed extract range from 50 to 100 mg per
day.

Vitamin D
I don’t want to overstate how important vitamin D is, but for women
with PCOS, it’s crucial to their health. Low vitamin D has been
directly associated with insulin resistance, so it’s important to make
sure you are in the optimal zone with your levels.

Chromium
Chromium is a mineral that has long been used to treat insulin
resistance. People who are deficient in chromium have an increased
tendency to develop insulin resistance, and replenishing this
deficiency can help. Typical doses of chromium picolinate or
chromium GTF, which are two excellent forms, range from 200 to
400 mcg per day.

Selenium
A recent study found 200 mcg per day of selenium to be beneficial
for women with PCOS, as it improved insulin resistance and
lowered triglycerides.15 Of note, another study found that taking too
much selenium can deplete chromium. As such, if you are taking
selenium, it’s important to be sure you taking it with chromium. A
good multivitamin should have both nutrients included in sufficient
amounts.

Alpha Lipoic Acid
Alpha lipoic acid is a special antioxidant that has been found to
increase insulin sensitivity. It has the ability, like insulin, to stimulate
glucose uptake and metabolism. It improves glutathione levels,
increasing cellular function. It also affects the brain. It suppresses
the action of an enzyme known as AMP-activated protein kinase
(AMPK), which is one of the same enzymes metformin is thought to
act primarily on. Its action on AMPK tells the brain that there’s



enough glucose in the blood currently, causing the brain to send the
signal out to stop eating, which may be helpful for both weight loss
and insulin resistance. One study found that 600 mg per day of alpha
lipoic acid improved insulin sensitivity and increased ovulation
rates.16

Cinnamon
A favorite supplement for insulin resistance, cinnamon, at the dose
of 1.5 grams per day, has been found to improve menstrual cyclicity
in women with PCOS and to significantly improve insulin
sensitivity.17 It is thought that cinnamon may work to regulate both
insulin sensitivity as well as the expression of genes in fat cells.

Fenugreek
This seed has been studied for the treatment of insulin resistance in
diabetics. It appears to have hypoglycemic and antioxidant effects. It
may, in part, work by reducing lipotoxicity and minimizing insulin
resistance through this pathway. It has also been studied in women
with PCOS at a dose of 1.5 grams per day and has been shown to
reduce the polycystic appearance of the ovaries.18



Chapter 4
STEP 3. BALANCE YOUR ADRENALS AND IMPROVE

YOUR MOOD

Each person deserves a day away in which no problems are
confronted, no solutions searched for. Each of us needs to withdraw

from the cares which will not withdraw from us.
—MAYA ANGELOU

Gemma was a lawyer who worked on Bay Street in Toronto, the
most fast-paced and competitive environment for a modern lawyer.
Her days were typically fourteen to sixteen hours long, and she oft
en worked late into the night, existing on shockingly little sleep.
Then she would wake up each morning and do it all over again.
Gemma also had PCOS, a condition she didn’t know too much
about, though she had been diagnosed with it at a young age. Except



for her somewhat irregular periods and acne, it didn’t bother her too
much. Gemma, however, was completely stressed out. She was often
anxious and frequently woke up at night, worrying about the cases
she was working on. She also had fatigue on many days and found it
difficult to get through the afternoon without a serious crash. She
would try to increase her energy by eating something sweet, perhaps
a chocolate bar or a muffin. She was lean framed, so she never really
worried about her sugar intake. These sugar fixes would help her
energy temporarily, but soon enough she would crash once again.
The other lawyers in the firm didn’t seem to be as affected energy-
wise as Gemma and certainly didn’t seem as anxious. Could PCOS
be the reason?

A Brief History of the Adrenal Glands
The adrenals are two triangular-shaped glands that sit above the
kidneys. The adrenals secrete hormones in response to stress. The
outer part of the adrenal gland, the cortex, makes cortisol and
androgens like DHEA. In fact, a lot of androgens are produced in
complex pathways in the adrenals. Cortisol is a very important
hormone for our bodies. It’s used to help us to handle stresses in the
environment by increasing our blood sugar, suppressing the immune
system, aiding in metabolism, and reducing bone formation. Cortisol
shuts down many functions in the body that are not important to
prioritize when we are in a stressful situation, making energy
available for things like running away from predators that are
chasing us.



Figure 4–1: Adrenal Hormone Regulation

Like many of the other hormones in the body, the hypothalamus
in the brain controls the release of cortisol. When stress is
encountered in the environment, the hypothalamus makes
corticotrophin-releasing hormone (CRH). CRH then signals the
pituitary gland to make another hormone, adrenocorticotropic
hormone (ACTH), which goes directly to the adrenal gland to do its
work. Then the adrenal gland will make cortisol and DHEA,
androgens that many women who have PCOS have elevated levels
of.



Figure 4-2: Adrenal Hormone Production

The Adrenals and Androgens
Some patients have an excess of androgens from their ovaries, and
others from their adrenal glands. This leads to different “adrenal
dominant” and “ovary dominant” androgen excess types. The topic
of androgen excess in general, including ovarian androgens, is
covered in the next chapter. Patients who are adrenal dominant tend
to have less severe metabolic/cardiovascular risks than those who
are ovary dominant, according to research.1 This might be partly due
to the fact that DHEA is a hormone that has many anti-aging and
anti-inflammatory qualities. As such, it may provide some benefits
that women who are more ovary androgen dominant are not getting.
The other factor to consider is that often women who produce a lot
of adrenal androgens are less insulin resistant, as DHEA is
associated with lower insulin levels. Insulin resistance causes the
ovary to make more testosterone. More androgens coming from the
ovary can be a sign of insulin resistance itself.

It’s not all good though. Adrenal androgens can still cause
significant hormonal disruption in women, such as hirsutism, acne,
hair loss, and the cessation of ovulation altogether. Around fifty
percent of women with PCOS have significant amounts of
androgens that originate from the adrenal glands.



When we are developing as embryos, our adrenals and ovaries
actually develop from a similar tissue. As such, they have very
similar enzymes within them. This is why many women with PCOS
make androgens from their adrenal glands in addition to their
ovaries. Researchers are still trying to identify the mechanisms.
However, it seems that the androgens produced from the adrenals
increase the androgen production from the ovaries and vice versa.
It’s a vicious cycle of androgens all around!

How to Know if You Have Adrenal Androgen Excess
Women can find out if they have an adrenal androgen excess by
having their DHEA-S levels tested, as this androgen is made only by
the adrenal glands. DHEA-S is a hormone that is high when we are
young and decreases with age. As such, you need to look at DHEA-
S with respect to your age (see Figure 4-3) and not at the reference
range included with the test. If in doubt, you can ask an experienced
health-care practitioner to compare your test result with what is
average for your age range. If it is higher than average, you may
have the adrenal androgen factor. Another way to identify if you
have an adrenal androgen factor is to look at the ratio between
testosterone and DHEA-S.

Typically, if the ratio is greater than 4.4, you may have more of
an “adrenal” androgen type of PCOS. That being said, even if your
ratio is not more than 4.4 and you have an elevated level of DHEA-S
for your age, you likely have an adrenal androgen factor, where a
significant amount of the androgens come from the adrenal glands
rather than from the ovaries.

Research has found that young girls whose adrenals begin to
activate earlier are at higher risk of PCOS. As girls mature, one of
the first thing that happens, even before puberty, is the activation of
the adrenals, which is known as adrenarche. Adrenarche occurs
when the adrenals begin to secrete DHEA, which causes pubic hair
and body hair to begin growing. Girls who get body hair early may
have an increased risk for PCOS, as their adrenals are activating
early. This has been associated with increased adrenal androgen
formation throughout life.



Figure 4-3: DHEA-S with Respect to Age

What Causes Us to Produce More Androgens from Our
Adrenals
The main stimulator for the production of adrenal androgens
(primarily DHEA) is stress. A hormone known as ACTH is
produced by the pituitary gland in response to stress. ACTH causes
the adrenals to make more DHEA. The excess DHEA is then
converted into androgens by the adrenal glands.

As such, stress is absolutely the worst thing for women with an
“adrenal androgen” factor. This is why women with adrenal
androgen excess often benefit most from stress-relieving techniques
and therapies.

PCOS and Cortisol
Another main hormone produced by the adrenal glands, and which is
highly relevant to women with PCOS, is cortisol. Cortisol, as
mentioned earlier, is our main stress hormone. Women with PCOS
actually make more cortisol than women without PCOS. This
happens as a result of complex enzymatic pathways in the adrenal
glands that are upregulated, in similar ways to how our pathways
that make androgens are upregulated. Over time, if a woman with
PCOS endures a great deal of stress, her adrenals will produce more
cortisol than average, and this is a continuous strain on the adrenal
glands themselves.

Interestingly, a study found that lean women with PCOS made
more cortisol than the lean control group.2 This is significant,
because when a person is over-weight, they often produce more



cortisol. As such, studying lean women identified only the difference
in cortisol caused by having PCOS, rather than any difference in
weight. So, although it’s true that having PCOS increases cortisol,
being heavy, which is a common tendency in PCOS, increases it
further. So, many women with PCOS have a double whammy when
it comes to too much cortisol.

Thus, we can truly say that there is a physiological reason that
stress is actually more aggravating to us, and we must find ways to
manage it.

Cortisol and Progesterone
As we’ll learn in chapter 6, progesterone is a hormone that is oft en
severely deficient in women with PCOS. As ovulation may not be
timed well and is oft en not produced at all, less progesterone is
available to balance out the cycle.

In the adrenals, cortisol is made from progesterone and its
precursor, pregnenolone. When the hypothalamic pituitary adrenal
axis is stimulated, cortisol levels are high and there is an acute
increase in hormone production. This occurs particularly along the
adrenal androgen branch, and DHEA then converts these hormones
into testosterone.

Figure 4-4: Adrenal-Progesterone

However, after prolonged periods of stress and chronically high
cortisol levels, hormone production on the whole decreases, and
you’ll see a reduction the body’s ability to manufacture both cortisol
and all other hormones, particularly the female hormones, including



both estrogen and progesterone. This is also, at least in part, related
to a decrease in leptin. This is typically called “hypothalamic
amenorrhea.” In some instances, I have noted that certain women
with PCOS can experience hypothalamic amenorrhea when highly
stressed, with rapid weight loss or extremely intense exercise
(especially in lean PCOS), or after stopping the birth control pill.
Stress can therefore make many of the hormonal aspects of PCOS
much worse.

Cortisol and Other Hormones
Your hormones become less effective when cortisol levels are high.
This is because high levels of cortisol cause abnormalities in the way
that many of the sex hormones and thyroid hormones work in the
body. Raised cortisol levels make the cells in your body less able to
use estrogen, progesterone, and thyroid hormones, and also reduce
the conversion of the inactive form of thyroid hormone T4 into the
active form of thyroid hormone T3. You will learn more about this in
chapter 7, when we explore how to balance thyroid dysfunction.

As thyroid dysfunction is more common in PCOS, this can really
aggravate your condition. High cortisol also reduces the cellular
sensitivity to thyroid hormone. Basically, stress makes all of the
hormones work in a less effective way.

Adrenal Fatigue vs. Adrenal Hyperactivity
First, it’s important to know what our adrenal glands are supposed to
do throughout a typical day. Cortisol helps us wake up in the
morning. It should rise when we rise, giving us energy to begin our
day. After that point, it naturally decreases and reaches its lowest
point in the evening hours, as shown in Figure 4-5. Any sort of
stress, such as emotional stress, low blood sugar, or physical stress,
can increase the cortisol at any given time.



Figure 4-5: Circadian Cortisol Rhythm

The following can be indicative of hyperactive adrenal glands
and high cortisol levels in the body:

Weight gain around the stomach
Anxiety
Insomnia
Suppressed immune system
Wired and tired feeling
Irritability
Increased blood sugar
Insulin resistance

You may have heard of the term “adrenal fatigue.” It indicates
that a person has experienced so much stress, whether physical or
emotional, and has secreted so much cortisol over time that their
adrenals can no longer keep up with the body’s demands. In people
who have adrenal fatigue, you’ll see that their cortisol curve is
abnormal, and that their cortisol levels are typically lower than
average.

Symptoms of adrenal fatigue include the following:

Fatigue



Depression
Afternoon dip in energy
Autoimmune disease
Intense salt cravings
Feeling better in the evening
Dizziness
Low blood pressure
Frequent urination
Low libido
Hypoglycemia

Other women with PCOS can have high cortisol levels at
different times during the day. This is considered a sort of adrenal
hyperactivity. Women with PCOS can have either adrenal fatigue or
adrenal hyperactivity or a combination of high and low cortisol at
different times of the day. As such, many women may benefit from
completing a salivary cortisol test to determine what sort of
dysregulation may be happening in their adrenal glands that could be
contributing to their PCOS.

Cortisol and Blood Sugar Regulation
As we know already, women with PCOS typically have insulin
resistance as a key component. To make matters worse, high cortisol
also causes insulin resistance. After a stressful event and an
elevation in cortisol, insulin resistance develops after four to six
hours and persists for more than sixteen hours.3 Stress can make
your metabolic health worse, and as we know, insulin resistance
delays ovulation, causes excess androgens to be produced, and
increases fat storage, which are all bad things for PCOS. It’s
important to know there are some women with PCOS who have
adrenal fatigue. Although typically this is associated with
hypoglycemia, it is still possible for insulin resistance to be present
due to the overlying metabolic issues from PCOS.

PCOS, Anxiety, and Depression
Let’s talk about something really important for women with PCOS:
anxiety and depression. These conditions are rampant in our
community, and for good reason. PCOS is a stressful condition to
have, and with its side effects of hirsutism, acne, weight gain,
infertility, and irregular cycles, it is certainly no surprise that women



with PCOS often struggle psychologically as well. Anxiety and
depression are associated with changes in cortisol.

In addition, emotional disorders have been linked to having high
levels of androgens.4 Even low-grade inflammation, the type of
inflammation common in PCOS, has been linked to mood disorders
like depression. Overall, it’s quite clear why there is a prevalence of
depression and anxiety in women with PCOS.

A recent meta-analysis of twenty-eight studies following over
five thousand women found consistently higher levels of emotional
distress in women with PCOS when compared to controls.5 This
study found that, in particular, women with medical “obesity” and
hirsutism were more at risk for depression and anxiety overall.
However, when analyzed, these factors did not fully account for the
associations between PCOS and emotional distress. The study found
that depression was present in women who were lean and fertile and
in women who were considered “obese and infertile,” leading the
researchers to suggest there was another factor at play—a factor
outside of those that are normally considered by society to be
stressful. The researchers thought that perhaps inflammation or
testosterone might be causing these imbalances.

In any case, knowing that these factors are more of a risk, we
need to watch ourselves and care for ourselves in times of stress to
ensure that we are not becoming “dis-stressed.”

As we discussed in chapter 4, the hypothalamic pituitary axis is
quite sensitive to stress and mood. Our hormones often alter when
our brains perceive stress. The opposite is also true: Our brains can
adapt in response to changes in hormones like cortisol. As such, we
need to look at the mind-body connection closely in PCOS, if we are
to achieve our best balance.

Treatments for Adrenal Conditions
There are different ways we can improve the health of our adrenals,
ranging from lifestyle changes to nutrition. It’s essential to address
the underlying causes of increased stress, such as difficulty sleeping,
emotional stressors, or increased family or work pressure.

Adrenal Androgens
Many of the treatments for adrenal androgen excess are quite similar
to those found in the chapter on androgens. In addition, knowing that



stress can increase the production of DHEA from the adrenals,
through increasing ACTH, treating stress is directly helpful. When it
comes to treating adrenal androgens, we want to focus on the ACTH
responses that increase DHEA production within the adrenal glands.

Fish Oil and Omega-3 Fatty Acids
The omega-3 fatty acids found in fish oil may have a significant
effect on blunting adrenal responses to stress, according to research.6
In addition, multiple studies have found that fish oils and omega-3
fatty acids improve mood, with benefits ranging from reducing
anxiety to alleviating depression. Typical doses of fish oil range
from 1,000 to 3,000 mg per day. See chapter 2 for information on the
amount of eicosapentaenoic acid (EPA) to aim for in your fish oil.

L-Theanine
L-theanine is an amino acid found in abundance in tea. This amino
acid has been used widely for its calming effects and for promoting
mental alertness. A recent study placed mice in a stressful territorial
situation. Changes in the adrenal glands were studied in these mice,
and it was found that the adrenal glands actually enlarged in size for
the mice in the stressful living situation. The ingestion of theanine,
however, significantly suppressed this overgrowth of the adrenal
cells and normalized the secretion of ACTH in the blood. Typical
doses of L-theanine range from 200 to 1000 mg per day.7

Phosphatidylserine
Phosphatidylserine is an important component of our cell
membranes in that it helps our cells signal each other. As a
supplement, it has benefits that can help to minimize the impact of
stress on our adrenal glands. One study found that 200 mg of
phosphatidylserine/phosphatidic acid complex per day may help to
normalize ACTH and serum cortisol secretion in chronically
stressed individuals.8 Another study found that 800 mg of
phosphatidylserine per day reduced stress-induced activation of the
hypothalamic-pituitary-adrenal axis.9

Licorice
Glycyrrhiza glabra, commonly known as licorice, is an herb often
used in formulas to tonify the adrenal glands. Licorice can slow the
breakdown of adrenal hormones in the body and is helpful for



women who have adrenal fatigue. In addition, 3.5 grams daily of a
preparation of licorice (containing 7.6 percent glycyrrhizic acid) was
found in a 2004 trial to significantly decrease testosterone levels in
healthy female patients after one month of treatment.10 The study
concluded that licorice may exert its anti-androgenic action by
blocking key enzymes involved in androgen production. It is
important to note that licorice can increase blood pressure and
shouldn’t be used by women who have high blood pressure. In many
cases, licorice is used as part of a combination formula, which is
described in chapter 5.

Red Sage
Known as red sage, danshen, or Chinese sage, Salvia miltiorrhiza is
a plant often used in traditional Chinese medicine. The root of
danshen contains a substance known as cryptotanshinone, which has
been shown to provide benefits for women with excess androgens
originating from the adrenal glands. In a study on animals, rats were
given PCOS through the injection of the adrenal androgen DHEA.
The menstrual cycles of the animals given danshen improved
significantly, and the adrenal androgen pathways were
downregulated. It also improved testosterone, LH, SHBG, fasting
insulin, and reduced the cystic appearance of the ovaries. Typical
doses range from 200 mg to 1 gram daily.11

Vitex
Research suggests that high levels of prolactin are associated with
rises in ACTH, 17-OHP, cortisol, and DHEA-S. Thus, if you suspect
that you may have high prolactin (if you’ve had it in the past for
example), Vitex agnus-castus may be a good herb for helping
improve adrenal function. Lowering prolactin levels can actually
decrease the production of androgens from the adrenals. In addition,
vitex has well-known benefits for mood. It’s been found to be
effective in reducing irritability, depressed mood, and anxiety. A
thorough discussion of vitex, including dosage, is included in
chapter 6.

St. John’s Wort
Hypericum perforatum, also known as St. John’s wort, is one of the
most researched natural treatments for mild to moderate depression.
It’s been found to reduce stress-induced increases in plasma ACTH
and cortisol levels. As such, it may be of great benefit for women



with PCOS who have mood disorders like depression or anxiety.
You should note, however, that St. John’s wort interacts with a great
number of medications and must be used with caution as a result. It
can also increase the skin’s sensitivity to the sun, so be mindful of
that when taking it. The most common dose of St. John’s wort is 300
mg, three times daily.12

Golden Root
Rhodiola is a plant that normally grows in the northern hemisphere
and is resident in high altitude areas in the Arctic, Scandanavia, and
other northern countries. Rhodiola rosea, commonly known as
golden root, is a flowering plant that, when taken, has antidepressant
effects and can improve fatigue. Overall, in the world of herbal
medicine, it’s considered to be an adaptogen.

Many active phytochemicals have been identified in Rhodiola
rosea that are physiologically active. It’s thought that these
components work primarily by regulating the hypothalamic-
pituitary-adrenal axis and controlling mediators of stress responses
like cortisol. The main active ingredient in Rhodiola, salidroside, has
been found to reduce the expression of corticotrophic-releasing
hormone in the brain, significantly reducing levels of cortisol and
regulating the hypothalamic-pituitary-adrenal axis. Some new
information suggests that Rhodiola improves the function of
different stress sensor proteins in the brain, preventing energy loss in
times of stress. Thus, for a woman with PCOS who is susceptible to
stress, Rhodiola may be a beneficial herb.

Rhodiola also has mood-enhancing benefits and appears to help
in particular patients who are suffering from depression. If a woman
with PCOS has a strong adrenal factor and also suffers from
depressive symptoms, Rhodiola is one of my favorite herbs to use.
Doses of Rhodiola typically range from 50 to 600 mg per day.

Holy Basil
Holy basil, also known as tulsi (Ocimum tenuiflorum), is a fragrant
plant that is native to Southeast Asia. It’s used commonly in
Ayurvedic medicine and although it is a relative of basil, it is a
completely different plant altogether. Holy basil exerts effects on
adrenal function by lowering cortisol while benefiting blood sugar
control. Holy basil also may be a beneficial herb for women with
PCOS who have stress. One important thing to note, just in case
your partners are taking supplements along with you, is that holy



basil is not recommended for those who are trying to conceive, as it
contains ursolic acid, which is considered a contraceptive agent.
Typical doses of holy basil range from 100 to 500 mg two times
daily.

Vitamin C
Vitamin C, also known as ascorbic acid, is a crucial vitamin for the
function of the adrenal glands. Vitamin C, when given to people
under stress, can minimize the excessive production of cortisol and
can alleviate inflammation, which are beneficial for women with
PCOS. Typical doses of vitamin C for stress are around 1000 mg per
day.

Melatonin
For women with PCOS who have trouble with their sleep, melatonin
can help. A study found that taking melatonin could reduce the
ACTH stimulation of the adrenal glands in those who were deficient
in this sleep-promoting hormone. Typical doses of melatonin for
sleep range from 1.5 to 3 mg at bedtime.

Siberian Ginseng
Also known as Siberian ginseng, Eleutherococcus senticosus is a
popular adaptogen that improves energy and minimizes the impact
of stress on the brain. It regulates the hypothalamic-pituitary-adrenal
axis, improving performance in stressful situations. This is an
excellent herb for women who are fatigued and facing increased
levels of daily stress in their lives. Typical doses for Siberian
ginseng range from 300 mg to 4 grams daily.

Five-Flavor Berry
Shisandra chinensis, or five-flavor berry, is an herb from traditional
Chinese medicine that has been used for thousands of years for its
antistress benefits. It’s a calming herb, and a 2007 study backed this
up, showing that it was an effective protector against stress-related
increases in cortisol in animals.14In addition, Schisandra can be
quite helpful for people who have stress-induced insomnia. Typical
doses range from 500 mg to 2 grams daily.

Myo-Inositol



As great as myo-inositol is for ovulation and insulin resistance, it
provides another important benefit: It helps to mitigate stress.
Particularly at high doses, it can reduce anxiety, so it’s a great two-
in-one supplement. For more on dosage, please see chapter 3 and
Appendix A.

Magnesium
Magnesium is required for so many processes within the nervous
and hormonal system, and low levels have been consistently found
in people with insulin resistance. It has known calming effects and
can mitigate stress. Several studies have found that magnesium,
especially when used with other vitamins or herbs, can mitigate
symptoms of anxiety. Many people find that bedtime is the best time
of day to take magnesium as it promotes calm sleep.15 Typical doses
of magnesium range from 200 to 600 mg per day in the form of
citrate, or glycinate.

B-Complex Vitamins
We all think of the B-complex vitamins as being essential for stress.
This is for good reason. Vitamin B5, also known as pantothenic acid,
is necessary for the production of coenzyme A, and its deficiency
can result in adrenal insufficiency. Research has found that injecting
stress hormones into people can decrease their levels of folate and
vitamin B12. As such, these hormones are essential to replace if a
patient is under a great deal of stress.

Vitamin B6 is known for its benefits for hormonal regulation,
premenstrual syndrome, and improving progesterone levels. These
are all issues that women with PCOS may suffer from. A good B
complex is beneficial for women with PCOS who are going through
significant levels of stress.

Cordyceps
Cordyceps militaris is a mushroom that has long been used to
improve immunity and overall stress indices. In multiple studies,
cordyceps has been found to improve stamina and reduce fatigue in
times of stress for both animals and humans. It also appears to
reduce blood sugars in diabetics and those with higher blood sugar
levels. As such, for women who may suffer from low cortisol, poor
energy, and stress, cordyceps can be a great addition for women with



PCOS. Typical doses of corydyceps range from 500 mg to 3 grams
daily.

Blood Sugar Control
Something I’d like to mention is that blood sugar control is very
important when it comes to keeping the adrenal glands healthy. Each
and every time that blood sugar levels drop, your levels of cortisol
rise. As such, keeping healthy and balanced blood sugar is an
important part of keeping your adrenals healthy and your androgens
under control, which we explore further in the chapters on insulin
resistance and diet. The effects of our diet go far beyond weight and
deeply into our hormonal balance. The sections that follow offer
ways to manage stress levels for optimum adrenal health.

Meditation, Mindfulness, Yoga, and Prayer
Numerous studies have identified the benefits of meditation and
prayer on the stress parameters in the human body. For example, a
study following twenty-seven volunteers doing meditation found
significant improvements in daytime secretion of the pituitary
hormones like ACTH.16

Another recent trial in 2015 followed thirty-eight women with
PCOS on a mindfulness stress-management program.17 It was found
that the women in the program had significant improvements in
cortisol levels, as well as symptoms of anxiety, depression, and
stress. It’s been substantiated in scientific literature that relaxation
techniques like yoga, meditation, and prayer can have profound
benefits on mood, depression, and anxiety for people with these
disorders.18

Loving Connections and Social Friendships
As women with PCOS, it’s easy to feel stigmatized by our
differences. Hair growth in areas not deemed acceptable by society,
acne, weight gain, and the other symptoms of PCOS can create low
self-esteem and feelings of isolation. It’s especially important for
women who have PCOS to connect with others with the same
condition and to seek out friendships and romantic relationships only
with people who are supportive. There’s a virtual plethora of online
communities today for women with PCOS to connect with each
other and to receive expert support on dealing with some of the
emotional aspects of the disorder.



Self-Care and Self-Esteem
The symptoms of PCOS can profoundly affect our self-esteem and
how we feel in our identity as women. We are taught since
childhood that a woman’s value, at least in part, comes from her
fertility and femininity. PCOS and the impact of androgens and
excess insulin on our bodies can affect these aspects of our being,
and so it’s easy to feel that something is inherently “wrong” with
you. This is not the case. When humans existed in a more natural
environment, women with PCOS genes were the thrivers and
survivors. They were the ones who could reproduce and survive in
times of fewer resources. Our current environment, with toxins and
processed foods, requires that we adjust, but it doesn’t mean that we
are flawed or less than. Unfortunately, much of society doesn’t know
this, and many women with PCOS are left feeling that they are not
good enough due to their differences in body shape, size, and
hormones. When you don’t feel worthwhile, important, and
valuable, it can make practicing the self-care needed to support your
health very, very difficult.

I remember feeling awful about myself when I was a teenager. I
felt unfeminine and tomboyish. Never having much interest in
makeup, hair, or my looks, I was completely awkward and never felt
I measured up. I only thought about what I was interested in, which
was music and science. Looking back, I would love to talk to that
young woman and tell her that she was completely OK. As a young
girl, my interests were different from what society deemed typical
for a female of my age, and I saw that as a negative thing, but those
differences have really shaped who I am today.

It may help to look at a picture of yourself as a very small child,
around two years old, or even just to picture her in your mind. She
was amazing, and she deserved love simply because she existed. She
also had endless potential, the potential to love, to grow, and to
create. It can help you to see your inherent value by remembering
that you are still the same person inside of that little girl. Just as she
did then, you now deserve the same love, and you also hold great
potential.

PCOS and its effects on our body size, shape, and expression of
feminine or masculine characteristics—they are really part of human
diversity. Diversity gives us many gifts that move us forward and
bring us to new levels of understanding. Given that women with
PCOS make up fifteen percent of the female population, our unique
characteristics are very prevalent overall, and in that way, very



natural and normal. I urge you to take a deeper look at your own
unique gifts and positive qualities as you walk your path to healing.
You may find that characteristics like empathy, strength, focus,
determination, intellect, originality, resilience, and other positive
qualities have grown in you as a result of your PCOS. Let these be
your new guide as you make this journey towards the best version of
yourself, physically and emotionally.

Counseling and Psychology
A good counselor, life coach, or psychologist can be invaluable for a
woman with PCOS. As much as society can bring us down,
sometimes we need experts in our lives who can lift us up and
remind us of our value. Time spent with a good therapist can really
change the way we think and the way we process events in our lives.
A trial on twelve teenage women with PCOS found that just over
eight sessions of cognitive behavioral therapy (CBT) resulted in an
average weight loss of eleven kg and improved symptoms of
depression.19

I hope this chapter has helped emphasize the whole-body effect
that stress hormones create. The responses of the brain to stress can
increase the secretion of androgens from our adrenal glands,
disrupting the rhythm of hormones like estrogen and progesterone
that not only regulate our cycles but also have profound effects on
our brain and mood. Examining your stressors and stress levels and
finding ways to reduce them through relaxation, community, and
self-care, and (most importantly) learning to practice self-love and
acceptance are essential to healing on your journey with PCOS.



Chapter 5
STEP 4. TREAT EXCESS ANDROGENS

When she was a child, my love carried a road map in her hand
the way other girls carried handkerchiefs.

—ROMAN PAYNE, THE WANDERESS

Cynthia was a twenty-eight-year-old woman who had been
managing her PCOS for several years. Her periods were
semiregular, showing up every thirty-five to forty days. What
had really been bothering her, however, were the skin
symptoms that oft en accompany a diagnosis of PCOS.
Cynthia had been dealing with coarse hair growth on her chin



and neck, known as hirsutism, which caused her a great deal of
stress. No matter what she tried, it kept returning, and the
amount seemed to be increasing over time.

In addition, she oft en broke out in inflammatory cystic
acne that didn’t seem to improve, despite the fact that she was
well past her teenage years. She also noticed that her hair was
beginning to thin. When she asked her doctor about these
symptoms, she was told they were clearly related to PCOS.
The excess testosterone produced by her ovaries was
triggering all of these problems. She worked on her ovulatory
function and began anti-androgenic natural medicine. Over
time, she saw a significant change in all of the unwelcome
androgen excess symptoms she had been experiencing.

Androgens in PCOS
Androgen excess in women has long been described in
medical textbooks, dating back as early as 400 BC, with
reports of women growing coarse hair in areas more
commonly seen in men (such as the chin and upper lip), losing
hair from the head, and in the manifestation of acne. High
levels of hormones known as androgens (testosterone and
similar hormones) are one of the most important diagnostic
factors seen in women with PCOS and are even argued by
some key researchers as being required for the diagnosis of
PCOS.

There are a variety of different androgens to know about
when it comes to your PCOS. These include—

Testosterone. This is the most well-known androgen of
all. It is derived approximately twenty-five percent from
the adrenals, twenty-five percent from the ovaries, and
fifty percent from the conversion of androstenedione in
the bloodstream.
DHEA. This is produced by the adrenals, and a small
amount is also produced by the ovaries. DHEA pulses
throughout the day in a similar way to cortisol.
DHEA-S. This is the most abundant hormone in the
circulation of women of reproductive age. It doesn’t



exhibit changes in its concentration throughout the day
and is primarily produced by the adrenals.
Androstenedione. This is a hormone that is produced
fifty percent by the ovaries and fifty percent by the
adrenals.
Dihydrotestosterone. This is the most powerful
androgen of all, and it is produced in the tissues of the
body from testosterone.

Androgen Production
As young girls, we have similar levels of androgens to young
boys. Adrenarche is the time in our young years before
puberty when our adrenal glands first kick in and begin to
produce hormones. When this happens, girls begin to produce
pubic and underarm hair. It’s thought that this process occurs
because girls need to gain fat to prepare for their upcoming
reproductive years. As such, the adrenals activate, releasing
cortisol, which causes insulin resistance, helping the body to
store fat more easily. When the adrenals secrete cortisol, as
we’ve already learned, they also secrete the androgen DHEA-
S. So, as girls go through this time, they tend to have a
predominance of androgens.

Next, during typical puberty, when the female hormones
start up, luteinizing hormone (LH) starts off as the
predominant pituitary hormone. But as a girl begins to ovulate
regularly, follicle-stimulating hormone (FSH) takes charge,
bringing with it the all-important female hormone estrogen,
which then takes center stage along with its sister hormone,
progesterone.

It’s now thought that perhaps PCOS is a hormonal state
very similar to that of puberty, which hasn’t fully completed,
where LH, androgens, and insulin resistance are dominant, and
the FSH, estrogen, and progesterone trio haven’t been able to
establish their full rhythm.1 For a deeper look at these
hormones, see chapter 6.

As puberty begins, and teenage girls approach their first
ovulation, the ovaries also begin to produce testosterone. As a
follicle that houses the egg goes through development in



preparation for ovulation, it grows a variety of different
supportive cells. The follicles contain two major types of
hormone producing cells: the granulosa cells, which produce
primarily estrogen, and the theca cells, which produce
primarily testosterone. In women with PCOS, there is often an
overproduction of testosterone by the theca cells in the ovary
and even an overabundance of these cells overall. High levels
of insulin stimulate the theca cells to grow and produce
testosterone to an excessive degree.

Role of Androgens
Androgens are an essential part of every woman’s health. They
provide many vital functions, including improving our muscle
mass, keeping our libido going strong, and moderating our
body fat. They are necessary for bone, kidney, and liver health
as well as fertility.

Too many androgens, however, now that’s a different story.
When these hormones are in excess, we can experience what is
known as masculinization: Basically, when characteristics that
are often thought of as “male” appear in women. These
characteristics include hair growth in areas often seen in males
and also acne, hair loss, and changes in body composition.

Hirsutism

Hirsutism (her-su-tism) is one of the most stressful and time-
consuming problems experienced by women with PCOS.
Hirsutism is the increase in hair growth in specific areas of the
body, including the upper lip, chin, mid-chest, abdomen, and
back. Excessive hair growth in other areas of the body, though
bothersome, does not qualify as hirsutism.

PCOS is the most common cause of hirsutism, and it’s
thought that up to eighty-two percent of women with
bothersome hair growth have PCOS. So, if someone you know
is experiencing hirsutism, encourage them to have a checkup.

Blood Levels of Testosterone and Hirsutism



Although androgen excess underlies most cases of excessive
hair growth, there is actually only a mild correlation between
the levels of testosterone in the bloodstream and the growth of
hair. In fact, it’s mostly a concern that is related to the
sensitivity of the hair follicle itself and a special enzyme called
5-alpha reductase. This enzyme converts testosterone to the
more potent dihydrotestosterone or DHT.

There are two different types of 5-alpha reductase: Type 1
is found in the sebaceous glands (e.g., acne) and genital skin
area, and Type 2 is found in the hair follicle and in the scalp.
Type 2 activity is increased in disorders that have high levels
of testosterone, like PCOS.

This increased activity causes problems with the hair
follicle growth and prompts the hair to enter into the stage that
causes it to soon fall out (telogen), which is what happens in
alopecia. Once a hair enters telogen, it is preprogrammed to
fall out within two to four months. Unfortunately, the opposite
problem happens in the areas where hirsutism occurs. In this
case, the hair follicle gets larger, wider, and stays in the growth
phase longer. As you can tell, none of these are particularly
good things when you are dealing with facial hair growth.

Insulin Resistance and 5-Alpha Reductase
The activity of 5-alpha reductase is also increased by insulin.
Each woman with PCOS may experience a different level of
excess hair growth, depending on her hair follicle sensitivity
and insulin resistance levels.

When you notice that you have hirsutism, what should you
do? Many women undergo androgen testing. Total testosterone
is one of the most standard tests for women with hirsutism.
Even so, the accuracy of this test is questionable. Despite
obvious signs of high androgen levels, the majority of women
with PCOS have serum total testosterone levels within the
normal range.

Unfortunately, serum tests are not very good at picking up
the presence of lower amounts of androgens, as are typically
found in women (as compared to men who typically have



much higher levels), so it is important not to place too much
emphasis on whether or not your androgens are above the
reference range on bloodwork. This does not matter, if you
have symptoms of androgen excess, and it does not mean that
anti-androgenic therapies will not work. They likely will. As
mentioned earlier, the conversion in the skin and receptors
may also be more involved, and these are difficult to measure
through bloodwork.

DHT can be measured through the blood; however, like
other androgens, the levels can be inaccurate. So, if you have
hirsutism and your DHT is normal, you still may benefit from
anti-androgen treatments.

DHEA and DHEA-S are adrenal androgens. When
considering this, it is important to note that these hormones do
decrease greatly with age. So, although reference ranges
provided by the lab may be reliable in a younger woman, for
an older woman, these levels should be ignored and should be
assessed according to age instead.

Androgenetic Alopecia (Female-Pattern Hair Loss)
The loss of hair in women with PCOS is a hugely stressful
aspect of the condition. I’ve seen women come to my office in
tears more times than I can count over the loss of their hair.
The hair-loss patterns in women with PCOS can vary from
diffuse overall thinning of the hair and widening of the middle
part, to thinning just behind the front hairline, and even to the
sort of thinning at the temples that is seen in men. It’s also the
most common form of hair loss in women. It causes a
reduction in the thickness of the hair, in addition to the loss of
hair follicles and destruction of the follicles. This is something
that affects fifty percent of all women in their lifetime, and it’s
characterized as a progressive loss of hair, meaning that it
continues to fall out over time. It’s well known that
androgenetic alopecia is caused primarily by DHT and its
effect on the hair follicle.

Of great importance to alopecia is what we call the
“oxidative stress” that occurs at the level of the hair follicle
when exposed to DHT. This oxidative stress is a big part of



what results in the destruction of the follicle. Oxidative stress
happens when different chemicals damage the cells. As
discussed before, these chemicals can be produced during
inflammation.

So not only do women with PCOS overproduce
testosterone and have excessive inflammation, some also
appear to have genetic alterations within the androgen receptor
of the hair follicle itself. Not all women with PCOS will
experience hair loss, so this may be why.

These special genes can be up- or downregulated by
different things in the environment through a process known
as epigenetics. Studies have found that there are actually
increased amounts of androgen receptor genetic material in the
hair follicles of the frontal scalp area for women with
androgenetic alopecia.

In scalp hair follicles, the androgen receptor is a specific
protein that DHT can bind to. Once DHT has bound, the
receptor complex changes form, exposing the DNA binding
sites of the hair cells.2 This changes the way that the genes are
expressed and causes the cells to die off in the follicle,
resulting in hair loss.

Aromatase
Aromatase is an important enzyme to know about when it
comes to androgens. It is present in different tissues, including
the hair follicle. Aromatase can be a helper enzyme for women
with PCOS. It converts testosterone to estrogen, which is often
low. Basically, estrogen is good for your hair, and testosterone
is bad.

This is in part why women don’t suffer androgenetic
alopecia to the same degree as men: We have higher levels of
aromatase action, particularly in the frontal hair-line, which
often preserves the very front line of hair, and hair loss is seen
directly behind it.

Prolactin



It’s also thought that high prolactin levels can contribute to
hair loss, as this can increase DHEA levels. Because prolactin
levels can be high in PCOS, if you have hair loss, it’s
worthwhile to have this checked.

Acne
Acne is a very troublesome skin condition related to the excess
androgens found in PCOS. As we know, androgens are one of
the most common causes of acne, and when androgens are
high, acne can often be moderate to severe.

In the sebaceous gland of the skin, 5-alpha reductase
converts testosterone into DHT. These androgens increase the
formation of comedones in our skin by increasing sebum
production from the sebaceous glands, causing abnormal
changes in the skin cells. Bacteria accumulate, and papules
and pustules then form on the skin. Studies have found that up
to eighty-six percent of women with PCOS will have some
degree of acne.3 It’s thought that the level of androgens and
androgen receptors within the tissue of the skin are the greatest
contributors to acne, rather than the overall level in the
bloodstream. Younger women will tend to have more
prevalent and severe acne. I often see that women with PCOS
will tend to accumulate acne along their jawline or on the
cheeks—the same areas you’ll tend to see hirsutism—
indicating an increase in androgen receptors in these areas in
the skin.

Women with PCOS will often have early-onset acne, as the
adrenal glands can activate earlier. Acne can also start later on,
in a woman’s twenties, thirties, or even forties. This is because
androgens remain high throughout her lifespan. In fact, I’ve
found that for many women who have significant acne that
persists beyond the teen years, PCOS is likely hiding in the
background. In addition, the acne of women with PCOS often
doesn’t respond to conventional acne treatments. This is
because their acne is hormonal in origin. Even some of the
stronger treatments for acne, such as isotretinoin, may work
temporarily. However, due to hormonal imbalances, the acne
can recur later.



Similar to acne, another skin condition is common in
PCOS: hidradenitis suppuritiva. This involves small inflamed
and often painful lumps under the skin that contain pus.
Hidradenitis suppuritiva is most often found where skin rubs
together in the armpits, groin, or under the breasts.

Treatments for Androgen Excess
A variety of treatments exist for androgen excess. These range
from cosmetic treatments to pharmacological ones, including
hormonally active natural treatments (such as spearmint tea
and anti-androgenic herbs) to the most commonly prescribed
medications (such as spironolactone) as well as various
methods of hair removal. Of course, working on the root
causes of androgen excess, such as inflammation, stress, and
insulin resistance, will always be of great importance.

Conventional Medicine for Androgen Excess

There are several pharmaceutical treatments used to manage
androgen excess. A review of them follows. There are also
effective natural treatments with fewer side effects, which will
be detailed next.

The Pill
Birth control pills are often the first-line treatment for the
management of androgen excess in conventional medicine.
The pill is composed of synthetic estrogens and progestins that
suppress ovulation. When the week of inactive pills is taken
each month, hormone levels drop abruptly, causing the lining
to shed in a bleed, which looks similar to a period. The pill is
typically used to override androgen excess symptoms and to
stimulate monthly bleeding; however, it does nothing to
support normal ovulatory cycles, as the ovary-pituitary axis is
completely suppressed by its hormones.

The estrogen in birth control pills appears to have a
beneficial effect on androgen excess symptoms, such as acne,
hirsutism, and alopecia; however, the progestins in these pills
can be androgenic and make matters worse. Unfortunately,



high estrogen pills are not worth the risk, as they carry serious
risks of breast cancer and blood clots.

When it comes to acne, most women know that it worsens
when hormones fluctuate. Flares of acne often happen prior to
ovulation, when testosterone rises, and after ovulation, when
hormones levels change again. This is why for many women,
non-cycled birth control pills that do not fluctuate in dosage
produce the fewest breakouts.

The types of birth control pills that have the strongest
androgenic properties and tend to aggravate acne, alopecia,
and hirsutism are the ones containing levonorgestrel,
norgestrel, etonogestrel, and DMPA. Medium-level androgenic
pills include those containing desogestrel, gestodene, and
norethindrone. Lower-androgen pills include norgestimate and
cyproterone acetate. Anti-androgen birth control pills include
drospirenone, which is closely related to the anti-androgen
drug spironolactone.

Unfortunately, the types of pills that block androgens and
tend to be the most effective also have the most risks for
serious blood clots.

Drospirenone has been found to put women at increased
risk of hypertension, blood clots, liver function disturbances,
and even diabetes when compared to other progestins. In 2012,
the FDA released an updated safety announcement explaining
that pills containing drospirenone are linked to a higher blood
clot risk than other birth control pills. In fact, two studies in
the British Medical Journal found that there may be a two- to
three-fold increased risk of deep vein thrombosis and
pulmonary embolism in women taking these pills. Anti-
androgen birth control pills can also contain more active and
fewer inactive pills within a pack than other pills, resulting in
an increased total amount of hormones taken. Although the
anti-androgenic pills are the most risky when it comes to
cardiovascular disease, all of birth control pills come with the
risk of blood clots.

A recent study found that just three months of birth control
pill use caused insulin resistance in women, and this effect was
markedly worse in women with PCOS than those without the



condition.4 Also, it seems that birth control pills are not very
effective for hirsutism in particular, as more than half of
women end up with a poor response to this treatment.

Spironolactone
Spironolactone is the most popular anti-androgen therapy used
for the treatment of hirsutism. It is also used to treat high
blood pressure, as it is a diuretic that increases the amount of
potassium in the body. This drug works in a few different
ways: It blocks the androgen receptor and decreases
testosterone production. It is strictly contraindicated in women
who are trying to conceive. It comes with a long list of
potential side effects, including causing irregular ovulation
and periods. Of note, it can take more than six months to see
benefit from using spironolactone for hirsutism, as it appears
that the hair follicle remains altered for six months to a year
even after androgen levels are normalized. Spironolactone
doesn’t help to reduce 5-alpha reductase activity, either. One
of the main risks of this drug is elevated blood potassium
levels, which can be serious. Other side effects associated with
spironolactone include drowsiness and dizziness, low blood
pressure, stomach upset, and headaches.

Finasteride
Finasteride is a drug that was developed to treat enlargement
of the prostate in men. It works by inhibiting 5-alpha
reductase, which can also be effective for hirsutism and
alopecia. For women who may become pregnant, it is a very
risky drug, however, because it can cause abnormal
development of the genitalia in male fetuses in the first
trimester. Therefore, it is rarely given to women of
reproductive age.

Flutamide
This is a newer drug that is anti-androgenic and has been
effective for both hirsutism and acne. That being said, it has
caused fatal hepatitis and is very expensive.



Steroids
Steroid therapy may be used for women with adrenal androgen
excesses, such as high DHEA-S. The main steroids used are
dexamethasone or prednisone. These suppress the stimulation
of the adrenal glands and reduce androgens. The negative of
steroids is that they can cause weight gain even at low doses,
so they are not well tolerated by many. In women with PCOS,
this can be exceptionally problematic, as weight gain can
definitely exacerbate the condition overall.

Natural Treatments for Androgen Excess

Before proceeding with natural treatments for androgen
excess, try to determine if you have an excess of adrenal
derived androgens (DHEA-S), ovarian androgens
(testosterone), or a combination of the two. If there is an
excess of adrenal androgens, the previous chapter on balancing
your adrenals can show you how to reduce these androgens
through stress reduction and minimizing stimulation of the
adrenal gland by stress responses.

Of course, when you work on inflammation and insulin
resistance, these will also help to decrease the output of
androgens. Even with working on the underlying factors,
androgen excess is stressful and often needs to be addressed
directly, particularly if there are bothersome symptoms, or if
ovulatory problems still remain after addressing the
aforementioned issues first. The following natural anti-
androgen therapies can be effective for hirsutism and acne as
well as androgenetic alopecia and can be used by women with
any form of androgen excess from adrenal or ovarian origin.

Licorice
Glycerrhiza glabra (also known as licorice), in a 2004 study
titled “Licorice Reduces Serum Testosterone in Healthy
Women,” was found to significantly decrease testosterone
levels in women after one month of treatment. The study
concluded that licorice may exert its anti-androgenic action by
blocking key enzymes involved in the production of



testosterone. The steroids glycyrrhizin and glycyrrhetic acid
have significant anti-androgen effects,5, 6 which may be
helpful in reducing hirsutism, acne, and androgenetic alopecia
in women with PCOS. Of note: Licorice can raise blood
pressure and should not be used by those who have elevated
blood pressure.

White Peony
Paeonia lactiflora (white peony) is another popular anti-
androgenic herb. In tradiotional Chinese medicine, it is often
combined with licorice in a ratio of 1:1 for the treatment of
PCOS. Studies have found that this combination can decrease
the production of testosterone without altering the production
of androstenedione and estradiol.7 I use this combination quite
often in my practice for women with PCOS and find it to be
helpful in the regulation of the menstrual cycle and for the
reduction of androgenic signs. Peony and licorice formula is
typically taken at a dosage of 2 grams 3 times per day, and up
to 4 grams 3 times per day.

Green Tea
For women with androgenetic hair loss, hirsutism, or acne,
Camellia sinensis (green tea) may be of benefit. The
epigallocatechins (the most well-researched is EGCG) in green
tea are 5-alpha reductase inhibitors, which decrease the
production of dihydrotestosterone.8 Dihydrotestosterone, as
we know, is a major culprit in the skin conditions related to
androgen excess. Green tea can also increase the sex hormone-
binding globulin—the protein that binds up testosterone and
prevents it from attaching to the receptors of the cells. This
can be helpful for patients with elevated free testosterone.9
Typical doses of EGCG—the active component of green tea—
range from 400 mg to 600 mg per day in divided doses. Green
tea also has a modest effect on fat burning. Drinking green tea
is beneficial. One cup of green tea contains 50 mg of EGCG.

Reishi Mushroom



Ganoderma lucidum (reishi mushroom) has many health
benefits. However, it also exerts a significant anti-androgenic
action.10 Research suggests that it can inhibit both Type 1 and
Type 2 5-alpha reductase,11 which can benefit the skin of
women with PCOS. In addition, it appears to suppress the
growth of cells that are stimulated by testosterone, suggesting
that it may have a role to play as an androgen receptor blocker
as well.

Typical doses of Ganoderma range from 1 to 5 grams per
day, or it can be used in smaller doses as an herb in a formula.
If you have an autoimmune condition, such as lupus,
Hashimoto’s thyroiditis, or rheumatoid arthritis, it may be best
to avoid Ganoderma, as it is considered to be an immune-
boosting herb.

Spearmint Tea
Spearmint tea at a dosage of one cup twice per day has been
shown in two studies to have anti-androgenic properties.12

Over a thirty-day period, spearmint tea brought about a
significant reduction in free and total testosterone levels in a
group of forty-two women with confirmed PCOS and
hirsutism.13

Saw Palmetto
Serenoa repens (saw palmetto) is a well-known plant-derived
anti-androgen. Saw palmetto is a 5-alpha reductase inhibitor of
moderate strength that also shows promise for the treatment of
androgenetic alopecia.14 I use it often in formulas for acne as
well as hirsutism. Typical doses of saw palmetto range from
150 to 300 mg daily.

Rosemary
As a topical therapy for androgenetic alopecia, Rosemarinus
officinalis (rosemary) leaf extract was found in a 2013 study to
improve hair regrowth in mice with androgen-induced hair
growth interruption. Rosemary leaf extract showed inhibitor
activity upward of 82.4 percent in inhibiting 5-alpha reductase.



It also decreased the binding of DHT to androgen receptors.15

I recommend rosemary to all of my patients suffering from
alopecia and find that results of new hair regrowth are seen
within six to eight months.

Typically, three to four drops of rosemary oil are applied
with a carrier oil, such as jojoba, and then applied gently to the
scalp for thirty minutes prior to washing the hair. It is also
recommended not to wash the hair more than three times per
week, if at all possible.

Melatonin
Melatonin is a therapy that has been found to increase the
anagen hair rate for women with androgenetic alopecia. It
works best for occipital and frontal hair loss. One study used
melatonin topically in a 0.1 percent solution, which resulted in
significant improvement in alopecia.16 As we discussed
earlier, hair loss is often related to oxidative stress. It’s likely
that the antioxidant properties of melatonin were at play in
protecting the hair follicles from destruction.

Phytoestrogenic Plants

As we know, estrogen is an anti-androgen. In women with
PCOS, there is a strong imbalance in the ratio of estrogen to
testosterone, with the androgens dominating. Estrogens can
help to calm down the skin, reduce hirsutism, and improve
hair growth. There is a category of plants that have properties
that can counter the effects of elevated androgens.
Phytoestrogens may help some patients with acne and
aggravate others, as any flux of hormones can be aggravating
to acne. As such, the following treatments may be best utilized
for those with alopecia or hirsutism.

Soy
I do not usually recommend soy for women with PCOS. The
reason is that the vast majority of soy is genetically modified
and has unknown effects on our future health. Although soy
does contain a wide range of isoflavones, I generally will



choose other plants with the same properties that are
organically produced.

Kudzu Root
Kudzu root (Pueraria) is a plant that contains a significant
amount of isoflavones, including puerarin, daidzein, daidzin,
and genistein. These are mild compounds that fit into the slot
of the estrogen receptor, yet have a very weak effect. However,
they can help signal the cell’s internal mechanisms, helping
the cell to respond to hormonal cues. Kudzu root as a
phytoestrogen, however, may aggravate acne in some
individuals, so it is recommended more for patients with
alopecia and/or hirsutism rather than those with acne. Typical
doses of Kudzu root range from 1 to 3 grams per day in
divided doses.

Black Cohosh
Cimicifuga Racemosa, or black cohosh, is categorized as a
phytoestrogen, though there is now conflicting information
suggesting that this may not be the case. That being said, as
outlined in Appendix A, it does appear to have benefits for
women with PCOS and can improve LH/FSH ratios and
increase ovulation rates. Recent research has also found that it
can reduce the proliferation of prostate cancer cells, an
androgen-dependent tumor. However, the study also found that
it could reduce the prostate cancer regardless of its androgen
receptor status.17 In addition, Black Cohosh has been found to
inhibit 5-alpha reductase, indicating that it may have benefits
for skin that exhibits symptoms of excessive testosterone in
women with PCOS.18

Iron—A Special Consideration for Hair Loss

It’s crucial to consider your iron levels with androgenetic
alopecia in the mix. Research has found that optimal levels of
stored iron (known as ferritin) must be maintained to keep the
hair in an anagen (growth) phase for the longest period of time
possible.



A 2002 study found that of women with increased hair
shedding and decreased hair volume, ninety-five percent had a
serum ferritin of less than seventy.19 Another study found that
treating iron deficiency, bringing the average ferritin levels
from thirty-three to eighty-nine, caused a significant decrease
in hairs entering into the shedding phase. A ferritin level of
under forty has also been linked to a significant increase in
telogen hairs. The hair follicles contain stores of ferritin that
encourage them to grow.

Ferritin is produced from the iron we take in through our
food by the liver. As a woman’s ferritin drops, the liver stops
producing more ferritin from iron. Instead, it must be used to
produce hemoglobin in the developing red blood cells within
the bone marrow. Ferritin is then taken from the tissues,
including the hair follicles. Without enough ferritin, the hairs
that were previously growing will go into the telogen (falling
out) stage. Typically, once a hair has entered the telogen phase,
it will fall out within two to four months. As a result, it’s
always important to remember that hair loss was likely caused
by an incident that happened between two to four months
prior.20

I often recommend a ferritin goal of eighty for women
with androgenetic alopecia. In fact, I would state that
addressing iron levels in the body is the single most important
factor for women with hair loss. Once iron levels are built up,
the hair will no longer enter the telogen phase as often, and
hair loss will gradually improve. This is a slow process given
the time it takes to grow new hair and the fact that many hairs
may have already entered the telogen phase from when iron
levels were low and, as such, are pre-programmed to fall out.
Typical needs for iron are 8 mg per day. However, in
deficiency, much larger doses from 35 mg and upward may be
needed to build up iron stores.

There are several well-absorbed and generally well-
tolerated forms of iron, including heme iron (one hundred
percent absorption), iron bisglycinate (twenty percent
absorption), iron citrate (eighteen percent absorption), and
carbonyl iron (one hundred percent absorption). For those with



severe gastrointestinal side effects from even the irons listed
here, most patients say that both heme and carbonyl iron
produce the least constipation and stomach upset. This is
because their high absorption rate allows less to be consumed.

Another hormonal consideration women with PCOS
should know about when it comes to hair loss is the thyroid,
which is often a culprit. Low thyroid levels can decrease the
production of sex hormone-binding globulin (SHBG), which
normally binds up all of that troublesome testosterone.
Therefore, low levels of SHBG allow testosterone to act more
freely and will only make your hair fall out more. Insulin
resistance also decreases SHBG. So dealing with our central
insulin resistance is always the key for any androgenic
symptom.

Topical Treatments for Acne
In conventional medicine, topical treatments like benzoyl
peroxide, topical antibiotics, and topical vitamin A
preparations like retinoic acid may provide various results.
Again, since the condition is hormonal, their effect may be
limited. Yet, at the same time, topical treatments can help
women while working on fully balancing their hormones.

Fortunately, there are several effective natural topical
treatments for acne, which are sometimes a necessary part of
treatment, as they can help manage sebum accumulation and
bacteria. With acne, working both from inside out and outside
in results in the best outcome.

Salicylic Acid
Salicylic acid (SA) is technically a natural product, although it
has been isolated and made into a variety of commercial
products that you see on drugstore shelves. Made from white
willow bark, it has been clinically proven to reduce acne
outbreaks by unclogging pores and removing dead skin cells to
prevent further congestion and pimple formation.

Tea Tree Oil



Tea tree oil is a natural product that can reduce the number of
lesions in women with mild to moderate acne. It’s
antimicrobial and anti-inflammatory. Typically, tea tree oil is
applied twice per day and seems to provide improvement in
just six weeks. One study comparing it to topical antibiotics
(erythromycin) found that it was significantly better at
reducing outbreaks.21 When compared to benzoyl peroxide at
five percent, tea tree oil was comparable in its ability to reduce
acne lesions.22

Japanese Cypress Oil
This extract has proven anti-acne action. A very recent study
compared tea tree oil to lactobacillus-fermented cypress
essential oil.23 It found that both treatments were effective;
however, the cypress oil came out on top, reducing lesions by
65 percent and 52.6 percent for inflammatory and
noninflammatory lesions, compared to tea tree oil at 38.2 and
23.7 percent. Sebum extraction was decreased by thirty
percent after eight weeks in the cypress (LCFO) group. A
variety of other essential oils have been studied for acne,
including rosemary and lavender.

Glycolic or Alpha Hydroxy Acid
These are natural acid products that can be helpful for the
treatment of acne. For mild cases, these natural products can
help to kill acne bacteria and also to reduce comedones that
are the precursors to acne. Another benefit of glycolic/alpha
hydroxy acids are that they give the skin a glowing
appearance, removing dead skin cells from the surface. It can
be applied daily at a concentration ranging from five to ten
percent. Typically it’s best to start at a lower concentration—
glycolic acid can create a burning or tingling sensation as well
as peeling—as you work up in concentration. Occasionally,
glycolic acid can also be applied as a stronger peel, which has
also been shown to significantly reduce acne bacteria.

Cosmetic Treatments for Hirsutism



Since hair follicles often accumulate over time, many women
will need to employ a variety of hair removal methods. These
should be used along with natural treatments to reduce
androgens.

Plucking and Waxing
Plucking and waxing are commonly used treatments for
hirsutism. However, they are generally not optimal, because
women with PCOS are much more prone to developing acne
and folliculitis. Once plucking occurs, the follicle can become
inflamed and clogged. This can even result in pigmentation or
scarring. However, for some women, waxing and plucking are
well tolerated, and in these cases may be an excellent solution.

Shaving
Shaving generally works quite well for hirsutism. The
negatives are, that it must be performed daily in many cases,
and it can be stressful psychologically. Regrowth is often
quickly visible, and for women who have significant
hirsutism, this can be stressful.

Electrolysis
Electrolysis is an excellent method of hair removal. It is
permanent and generally can be effective. In rare cases, it can
cause scarring. The other negatives are that it is time
consuming, expensive, and can be painful.

Laser
Laser is one of the most popular approaches for hirsutism. It is
permanent and scarring is rare. The negatives are that it is
expensive, and it works best on women who have light skin
and dark hair. For women with darker-toned skin and darker
hair, it is generally less effective, and the same goes for
women with blonde hair and light skin. In short, laser works
best when there is a pigment contrast.



Overall, androgen excess is a central issue for women with
PCOS, stalling ovulation and blocking healthy cycles,
changing hair growth, and triggering acne. It also causes many
women to feel that they have lost their femininity, since signs
of androgen excess are visible and often difficult to manage. I
hope that this chapter has provided you some solutions to
these distressing concerns. Anti-androgen treatments always
work best with good management of insulin resistance,
inflammation, and stress—the underlying triggers of androgen
excess in PCOS..



Chapter 6
STEP 5. ADDRESS HORMONAL IMBALANCES

I feel safe in the rhythm and flow of ever-changing life.
—LOUISE HAY

Madeline was a twenty-six-year-old woman who had experienced
abnormal menstrual cycles throughout her entire life. Her menstrual
cycles would make an appearance once or twice per year, and when
they did, they were exceptionally heavy and painful. Madeline oft en
had to call in sick to work for the first days of her period, spending
the day in agony with a heating pad pressed up against her belly.
Madeline was diagnosed with PCOS early on as a teenager and was
placed on birth control pills rather promptly. At the age of twenty-
five, she had read about the risks associated with hormonal birth
control and decided to come off of the pill for good.



Unfortunately, this did not turn out so well. Her periods didn’t
return with a normal, regular cycle, as she had so optimistically
hoped. Just as they were before, her cycles arrived few and far
between, and there were no signs of ovulation on her test kits.
Madeline came to see me at the clinic to get some help and to
effectively regulate her hormones. We started with some testing to
look at the function of her pituitary gland and how it was
communicating with her ovaries, and therein lay the issue. We began
a course of herbal medicine along with natural progesterone cream.
Just as we had hoped, her cycles returned in two months. With more
work on nutrition and addressing stress, over eight more months,
Madeline was able to achieve regular twenty-nine-day ovulatory
cycles without the help of any medication for the very first time in
her life.

The Hormones in the Menstrual Cycle
As women, we are synonymous with change. Our fundamental
nature shifts throughout our lives, and our hormones change their
complex patterns in a similar style. This is the result of a variety of
feedback mechanisms, ebbing and flowing, creating what we
experience as our monthly cycles.

There are three main areas in the body to know about when it
comes to understanding our female hormones. The first two of these
are located in our brains. The hypothalamus is the hormone control
center of the brain. It’s located deep within our brains, and one of its
most important functions is to link our nervous system to our
hormonal system. The hypothalamus communicates with a small
gland that is directly in front of it, the pituitary. You’ve probably
heard of the pituitary gland already, as it’s really the master gland,
controlling the various hormonal systems in the body.

The hypothalamus, being a very sensitive area of the brain, picks
up on a lot that is going on around us and directs the pituitary to
adjust the hormonal environment in the body. The pituitary then,
under direction of the hypothalamus, sends out messages to the
ovaries, the thyroid, the adrenal glands, and more.

Since this book is about PCOS, we will be placing a lot of
emphasis on the ovary. The ovary is our main estrogen- and
progesterone-producing gland, and it is responsible for overall
female hormonal balance and the process of ovulation itself.



The ovary picks up on the signals from the pituitary gland and
responds by growing follicles for each ovarian cycle. These follicles,
which house the eggs, are responsible for producing the vast
majority of female hormones found in the body. The hypothalamus,
pituitary gland, and ovaries are three key areas that work in concert,
talking to each other though complex feedback loops and adjusting
as needed.

The Ovary and the Follicles
One of the most important things to understand is that when we
ovulate, our eggs do not just pop up out of nowhere. They grow very
slowly for around three hundred and sixty days from tiny primordial
follicles before they are developed enough for ovulation. When we
are newborn babies, we already have the tiny follicles containing the
eggs that we will ovulate throughout our lives.

The follicles reside in dormancy for many years, waiting
patiently for their turn to be ovulated. As we reach puberty, some of
these eggs, housed snugly within their follicles, will begin their
preparation for ovulation. During this yearlong process, known as
folliculogenesis, the cells of the follicles that surround the egg will
grow and multiply.

As the follicle develops, its many cells multiply and begin
producing hormones. There are two parts to the follicle’s structure:
the inner part, known as the granulosa, and the outer part, known as
the theca. The egg is sheltered deep within the follicle, at the center
of the granulosa cells.

As the follicle develops in preparation for ovulation, the
granulosa produces estrogen, and the theca produces testosterone.
Several eggs develop together for a given cycle, the best one of the
batch is selected for ovulation, and the rest will undergo a process of
disintegration. In fact, the vast majority of all follicles that undergo
folliculogenesis will not make the journey. As the chosen follicle for
any given cycle approaches ovulation, it produces increasing
amounts of hormones, namely estrogen, along with some
testosterone.

The pituitary gland plays an important role in this process. When
it senses that there is a low level of estrogen, as is the case when the
menstrual period begins each cycle, it responds by sending hormonal
signals to the ovary to prepare an egg for ovulation. The hormone



used to prepare the follicles for ovulation is known as follicle-
stimulating hormone (FSH).

The pituitary uses FSH to stimulate the ovary and then selects
the strongest, best follicle to survive. The other follicles will
disintegrate. As the selected follicle gets bigger, its granulosa cells
produce estrogen. This peak of estrogen is a signal to the pituitary
gland that a follicle is mature and ready for ovulation.

The pituitary gland responds to the high level of estrogen by
sending out a pulse of luteinizing hormone (LH). This pulse of LH is
what ovulation test kits pick up. LH is produced in a short, powerful
surge, triggering the egg’s final development and release by causing
the follicle to rupture.

After ovulation, the now-empty follicle’s work is not yet done.
The follicle undergoes a massive transformation, turning into an
important structure called the corpus luteum. The corpus luteum has
a crucial role to play, as it is the key producer of progesterone in
women. The corpus luteum is needed for hormone balance and for
implantation of the embryo, should an egg be fertilized.

The corpus luteum should last around fourteen days before it
disintegrates. During its lifespan, it performs the important task of
releasing progesterone along with some estrogen. The corpus luteum
is an independent preprogrammed structure. It requires a huge
amount of blood flow and energy to keep itself alive. The corpus
luteum doesn’t get any feedback from the pituitary like the ovary
does, and when it has reached its lifespan of two weeks, it simply
breaks down.

Knowing that the corpus luteum is formed out of the cells of the
follicle, its ability to produce sufficient progesterone is totally
dependent on the quality of the follicle that has developed for many
months before. The cells of the follicle that become the corpus
luteum must be structured well enough to survive and produce
hormones through to the very end of the luteal phase.

At the end of this fourteen-day period, the corpus luteum breaks
down and progesterone and estrogen levels drop, causing the
shedding of the endometrial lining through the menstrual period.
The pituitary gland senses low levels of estrogen and responds by
releasing FSH again, preparing the ovary to develop another group
of follicles for the next cycle.

How the HPO Axis Is Disturbed in Pcos



As you can see, there is a lot of back and forth communication
between the hypothalamus, the pituitary gland, and the ovaries in a
woman’s menstrual cycle. For women with PCOS, we know that this
communication is quite disrupted.

In women who do not ovulate, there is a hormonal flatline. When
it comes to the hypothalamus in PCOS, it is thought that there are
primary changes in the way it sends signals to the pituitary gland.
The hypothalamus tells the pituitary gland what to do by sending out
pulses of a hormone called gonadotropin-releasing hormone
(GnRH). When it pulses slowly, it triggers the release of FSH. When
it pulses more quickly, it triggers the release of LH. As mentioned
previously, teenage girls tend to have faster pulses of GnRH, causing
a predominance of LH, but this gradually shifts to its typical female
pattern of slow pulsing at the beginning of each cycle. The elevated
progesterone and estrogen levels in the luteal phase typically slow
down the pulses of GnRH in preparation for the next cycle. This is
not so in PCOS.

In women with PCOS, the GnRH pulses do not slow down
enough in response to estrogen and progesterone levels, and as a
result, GnRH continues pulsing too fast. The predominance of fast
pulsing results in overproduction of LH across the cycle. LH causes
the ovary to make more testosterone, which inhibits ovulation (as
shown in Figure 6-1).



Figure 6-1: Hypothalamus Pituitary Ovary

In PCOS, the follicles have an unusual structure: The outer theca
layer is too thick when compared to the inner granulosa layer. This is
caused by too much insulin and LH—common problems in PCOS.

As mentioned before, the theca cells are responsible for
producing testosterone, and the follicles begin to oversecrete
testosterone relative to estrogen. Too much testosterone within the
ovary slows down follicular development. There is no mid-cycle
surge of estrogen as the follicles grow, and there is no responding
surge of LH to trigger ovulation.

As you can see, this is a vicious cycle that flattens our natural
hormonal rhythms. The all-important hormonal feedback loops that
keep ovulation going are completely lost.

Over time, follicles may partially develop in a PCOS ovary as
they attempt to grow. As this happens, estrogen begins to rise, but
testosterone overrides it, and the follicle comes to a premature halt.
Estrogen doesn’t get the opportunity to rise high enough to stimulate
a surge in LH and a successful ovulation.



Even if ovulation is achieved, the quality of the follicle in PCOS
is usually decreased. The corpus luteum, the progesterone-producing
structure of the follicle, is often not as robust and may disintegrate
early. As a result, even when they do ovulate, many women with
PCOS have a serious deficiency of progesterone.

A Special Hormone to Consider: AMH
Another more recently discovered hormone, known as anti-
Mullerian hormone (AMH), also comes into play. Women with
PCOS have too many of what are known as antral follicles. These
antral follicles include the stalled follicles just described, and they
secrete plenty of AMH.

This hormone is often tested in fertility clinics to assess the
number of eggs in a woman’s ovary. As would be expected, the
number is often highest in young women and lower as women get
older. However, for women with PCOS, AMH levels are often
elevated due to both the increased number of follicles in the ovary
and the fact that the follicles themselves produce increased amounts
of AMH in PCOS.1 As such, AMH is a useful test for ovarian
hormone imbalance for women with PCOS. Table 6-1 shows the
normal ranges of AMH. If you are above this range for your age, this
is a marker of PCOS. An overabundance of AMH slows down
follicle development, further perpetuating the cycle of hormonal
imbalance and anovulation.

New information also suggests that AMH plays an important
role in the brain as well as in the ovary. High levels of AMH can
excite neurons in the hypothalamus, causing them to release GnRH
at a higher frequency.2 This causes the pituitary to make more LH,
adding back into the cycle of androgen production in PCOS.
Table 6-1: Typical Age-Related Ranges for AMH

 



These are compiled from evidence and our own clinical experience at the clinic working
with fertility patients and women with PCOS. (McCulloch 2015; Yoo et al. 2011; Gleicher
2016)

Lab Testing for Female Hormones and Ovarian Function
Women with PCOS often benefit from the following tests to assess
hormones and ovarian function. If you have menstrual cycles and are
ovulatory, you should have the tests completed on the days
indicated. If you do not, these can also be done on any random day.
Day 1 of a menstrual cycle is the first morning you wake up with a
full flow of menstrual bleeding (not including spotting).
Table 6-2: Tests to Assess Hormones and Ovarian Function

HORMONE NOTES

FSH, LH Should be done on Day 3 of your cycle.
Reference:
Both FSH and LH are typically between 4-8 miU/mL on
Cycle Day 3.

In most cases, FSH is higher than LH on Cycle Day 3,
although sometimes the two numbers can be equal.
In women with PCOS, the LH is often higher than FSH and
can be double or even triple the FSH level.

Estradiol Should be completed on Day 3 of your cycle.
Reference: 25-75 pg/ml or 91-275 pmol/L

Progesterone If possible, seven days after ovulation is the ideal time to test
progesterone.
Reference
> 18 ng/ml or 57 nmol/L confirms that ovulation has likely
occurred.

Prolactin This can be tested on any cycle day. This is a pituitary
hormone that inhibits ovulation and can be increased in
PCOS.

AMH This can be tested on any cycle day. Please refer to previous
table for reference ranges.

(Mayo Medical Laboratories 2016; Woo et al. 2015; Buyalos, Daneshmand, and Brzechffa
1997)

Conventional Therapies

Synthetic Hormones



Once again, the most commonly prescribed conventional therapy for
women with PCOS is the oral contraceptive pill. This involves the
use of synthetic hormones, which completely override the entire
hormonal system. Using birth control pills will, in fact, lead to a
period every month, but they will not help you to ovulate. The
synthetic forms of progesterone found in the birth control pill are
particularly risky. They’ve been linked to blood clots and strokes. As
mentioned in chapter 5, the birth control pills most commonly used
for PCOS are the ones that have the highest risks, and women with
PCOS are already at increased risk for blood clots.

One issue that is common in women with PCOS is something
called post-pill amenorrhea, which is the lapse of the menstrual
cycle and ovulation for quite some time after women have stopped
taking birth control pills. The reason that I believe women with
PCOS are more prone to this is that the hypothalamic-pituitary-
ovary connection doesn’t have the same ability to kick back into its
feedback loops after a hormonal change. I’ve seen women with
PCOS take upward of eighteen months for their periods to return
after stopping the pill. That being said, not all women experience
this. It just seems to be more common in PCOS when compared to
the general population.

Progesterone Withdrawal Therapy
Another commonly used intervention is the administration of a dose
of progesterone, often for seven days, to induce a menstrual bleed.
This, once again, does not induce ovulation. However, this is
something I do not consider as harmful, particularly if a woman has
not had a period in months. It is likely necessary to induce shedding
of the lining after three to four months without menstruation
(particularly if a woman commonly has very long intervals between
her periods) to prevent a condition called endometrial hyperplasia.3
Endometrial hyperplasia is an overgrowth of the endometrial lining
due to a deficiency of progesterone and prolonged exposure to
estrogen. Over time, this can increase risk for endometrial cancer.
There are natural forms of progesterone, such as bio-identical
progesterone creams, that can also be used to induce a period.

Natural Therapies for Female Hormone Regulation
The rebalancing of the hormonal axis in PCOS is something that
depends on many factors. This is why I address it after what I
consider to be blockages, such as insulin resistance, stress, androgen



excess, and inflammation. That being said, there are some effective
natural therapies that can help to reset the hormonal axis. My
favorite approach when it comes to natural therapies is to use herbal
medicines. These gently stimulate changes in hormones, which can
provide feedback to the hypothalamus, pituitary, and ovary. These
treatments should not be used long term, but rather for a treatment
course to reinstate hormonal feedback loops.

In women who do not have regular menses, I will often create a
cycle for them, numbering days as we go. In women with PCOS
who do have a cycle, we always count Day 1 as the first day a
woman wakes up with a full menstrual bleed. The following are
some of my favorite herbal combinations for women with PCOS.

White Peony and Licorice
White peony root and licorice can help reinstate cycles for women
with PCOS—particularly for those where androgen excess is
overriding the ovulatory process. This formula, which is comprised
of a one to one ratio of each plant, can be used all cycle long and can
improve ovulation rates. A study on thirty-four Japanese women
with PCOS found that 7.5 grams of this formula per day was able to
improve the FSH to LH ratio, reduce testosterone levels, and
improve the ratio of estradiol to testosterone.4

Black Cohosh
Black cohosh is helpful in many ways for women with PCOS. It has
been found to improve the FSH to LH ratio, increase progesterone
levels, and induce ovulation. It may be used during either phase of
the cycle. However, it should not be used by anyone with liver
disease, and liver enzymes should be monitored to ensure that you
can tolerate this herb.

Black cohosh has also been found to modulate the pituitary,
reducing the secretion of LH.5 For women who are taking
clomiphene, the most common first-line fertility drug, research has
found that black cohosh can improve the negative effects of the drug
on endometrial lining and cervical mucus and improve luteal phase
progesterone and pregnancy rates.6, 7

Vitex



Vitex, or chaste tree, is exceptionally effective for women who have
elevated prolactin.8 It is clear that it reduces prolactin through
effects on the dopaminergic system of the brain.

In initial studies and older herbal textbooks, vitex was reported
to increase LH, stimulating ovulation and progesterone production.
Of course, this created great confusion as to how this herb actually
worked, when clinically it does seem to benefit many women with
PCOS who have inherently high LH levels. It has, in traditional
herbal medicine, been used a cycle regulator, so something within its
action on the hormonal system wasn’t quite fully explained by this
older research.

Fascinating newer research has determined that much of the way
vitex works lies within its action on the brain. Its ability to regulate
the cycle involves its action on the brain’s dopaminergic and opioid
systems. Effects on the pituitary hormones are secondary. With
respect to LH, clearly of concern for women with PCOS, further
studies have found differing results than preliminary findings
indicated. As an example, in a recent study on male mice, vitex was
found to reduce the levels of LH.9 In yet another study on female
mice, it was found to have no effect on LH in reproductive-age
animals, yet was able to lower the hormone in menopausal rats.10

Confused yet? Don’t be. I’m going to explain how vitex can and
does affect the pituitary hormones but does so at a higher regulatory
level within the brain.

The main thing to understand with vitex is that it clearly does not
increase or decrease specific hormones in the same way that taking a
hormonal drug would, or this would be very evident from the
numerous recent studies on this plant.

What it does appear to do is to act on the brain, regulating
hormones from a higher level. Clinically, in certain situations, when
a woman has low LH levels, for example, you may see the LH rise
up in preparation for ovulation when she is taking the herb.
However, in other situations, such as menopause or PCOS, where
LH is high, you may see it reduce. And in other situations, it may
have no effect at all.

New research suggests that vitex likely binds to different types
of opioid receptors that are found within in the brain.11 According to
one study, vitex affects natural beta opioid levels, with an increase of
105 percent after just five days of treatment.12



The opioidergic system is very important, as it controls certain
actions of the reproductive system. It inhibits the hypothalamic-
pituitary-adrenal axis, reducing the negative impact of this axis on
GnRH, LH, and FSH.13 In other words, it stops your brain from
triggering the production of stress hormones. And the most
important action it has with respect to female hormones, and
especially to women with PCOS, is that opioids slow down pulsing
of the hypothalamic master hormone GnRH.14

Now, let’s think back to the problem with GnRH that is present
in women with PCOS. GnRH pulses too fast. The role of
progesterone after ovulation is to slow that pulsing. When the pulse
slows down, the pituitary starts making FSH to grow an egg and
shifts away from making LH. Women with PCOS don’t have enough
progesterone to slow the pulsing down. In addition, they appear to
have hypothalamic resistance to progesterone.

Recent studies have found that women with PCOS have clear
dysfunction of the opioid system of the brain.15 This is the exact
system that vitex works on. Insulin resistance in PCOS further
aggravates dysfunction of the opioid system. So in women who are
insulin resistant, the opioid system’s function may be significantly
improved by working on that factor first.

Overall, vitex helps regulate the hypothalamus by slowing down
its rapid pulsing and allowing FSH to take predominance. FSH is
what allows a follicle to grow and produce estrogen, causing a surge
of LH that triggers ovulation. So when we think now about what
vitex does, and about how LH and FSH work, it isn’t as simple as
raising one hormone or another. Vitex can help get the concert of
hormones back in order, so they can start to self-regulate once again.

We now know that vitex can work on the dopaminergic system
of the brain and reduce prolactin levels (which, if high, inhibit
ovulation). We also know that it works on the opioidergic system,
slowing GnRH pulses and reducing LH. When used in the right way,
vitex can be exceptionally beneficial for women with PCOS. So
again, you can tell if you are stuck in a state of fast GnRH pulsing
by testing your LH, which will be high much of the time.

Vitex’s opioidergic effect is likely part of why numerous studies
demonstrate its efficacy in reducing the mood-related symptoms of
PMS and improving painful periods. I believe this system may be
one of the reasons that women with PCOS are more prone to
depression, anxiety, and other mood disorders. There are different



ways of using vitex, but I would like to show you the two main ways
that I use it in my practice.

The first is when a woman has moderately high LH and is
ovulating, but ovulation is delayed (for example, women who have a
thirty-two to forty-five-day cycle), I use vitex only in the luteal
phase. I prescribe it in the morning as a single dose. The reason for
this is that prolactin follows a diurnal circadian rhythm—with
highest levels during the night when it is dark. On rising, prolactin
should drop. Women who have high prolactin often have difficulty
with this circadian rhythm and can be best assisted by reducing
prolactin in the morning, following the natural circadian rhythm.

The reason I use vitex only in the luteal phase is to encourage the
slowing of the GnRH pulse and to reduce LH and increase FSH to
prepare for the next cycle. I find that once the slow pulsation is
established at the start of the cycle, the pituitary will respond well to
the subsequent rise in estrogen. I find that this often takes several
cycles to have full effect. Typically four to six months on vitex will
help to establish good regularity.

The second way I use vitex in my practice is for women who
have longer periods of time between cycles or who have complete
amenorrhea. I prescribe it for them daily. In these women, GnRH
pulsing is fast on a continuous basis. Therefore, vitex can be
beneficial when used in a continuous manner to break what can
sometimes be a stubborn hormonal pattern.

The method of dosing is the same. It is taken in the morning.
Once semi-regular ovulation is established and ovulation can be
detected, I then switch over to the first method. Once regular cycles
have occurred for three cycles, I will stop the herb.

I typically dose vitex at 1,500 mg in the morning (typically a 6:1
or 5:1 extract). Both tinctures and dried extracts can be effective.
Choose them carefully, however, as many commercial products do
not have enough of the flavonoid components to effect the mu-
opioid system, including apigenin, luteolin, isokaempferide and
casticin. The diterpenoid components of vitex work to reduce
prolactin through the dopaminergic system, so these are important as
well. It is unfortunate that there are many inferior herbal products on
the market.

Peony and Cinnamon



These herbs are another powerful combination for women with
PCOS. Typically, they are used throughout a woman’s entire cycle
and are often helpful for those with slower metabolic function and
insulin resistance. Together, these two herbs have been found to
reduce testosterone, reduce LH, improve the LH/FSH ratio, increase
ovulation rates, increase the granulosa’s production of estradiol, and
increase luteal phase progesterone. Dosing typically ranges from 6
to 10 grams per day in divided doses.

Dong Quai
Angelica root (Angelica sinensis), or dong quai, is an herb with a
long tradition in traditional Chinese medicine. It is a hormonal
regulator and is a phytoestrogen that can bind to estrogen receptors
and weakly activate them. This can be beneficial for women with
PCOS who are deficient in this key female hormone. It has been
shown to activate estrogen responsive genes within the reproductive
organs, turning on mechanisms that may have lain dormant. For
women with PCOS, I have found it to be an excellent herb,
particularly when used in the follicular phase of the cycle. In
addition to this, dong quai has been found to increase the generation
of red blood cells in a process known as hematopoiesis. As such, for
women who have very light periods, or iron deficiencies in addition
to PCOS, it may be an ideal hormone-regulating herb. Dong quai is
often dosed at 200 to 500 mg, three times daily.

Full-Cycle Formulas
Peony and licorice work well for lack of cyclicity with androgen
excess predominance, whereas peony and cinnamon are used for
lack of cyclicity with insulin resistance predominance and poor
circulation. Both combinations can be used for the duration of your
cycle.

Cycle Day Formulas
For women who have predominant hypothalamic pituitary
dysfunction, I have often used variations on the following based on
time of the cycle. This is a more advanced herbal prescription and
often requires the support of an herbalist or a naturopath. There are
innumerable other variations that can be used depending on your
needs. However, this would be best assessed by a practitioner who
can devote adequate time to your entire case.



Follicular Phase Formula

The following can be used during the follicular phase:

Angelica sinensis (fifty percent)
Paeonia lactiflora (thirty percent)
Cimicifuga racemosa (twenty percent)

Luteal Phase Formula

The following can be used during the luteal phase:

Vitex agnus-castus (eighty percent)
Glycerrhiza glabra (twenty percent)

In my clinic, I prescribe tinctures and will customize the
amounts and vary the formulas. You can purchase quality tinctures
from reputable local herbalists or through your local naturopathic
doctor. You can have the tinctures compounded for you, or you can
mix them yourself at home.

The dosage for these tinctures is one teaspoon in the morning
and one in the evening. Typically, many herbs are made in a 1:4
extract (meaning one part herb with four parts solution). If your
extract differs concentration-wise, please adjust your dosage
accordingly. For example, if you have purchased a 1:2 extract, you
should reduce your dose by approximately half.



Chapter 7
STEP 6. BALANCE YOUR THYROID

Every mile is two in winter.
—GEORGE HERBERT

Alyson was a thirty-two-year-old woman with PCOS. Throughout
her life, she had dealt with having highly irregular menstrual cycles
and hirsutism. Like many women with PCOS, she had difficulty
losing weight and found that no matter how many different types of
diets she tried, she just couldn’t shed the pounds. Alyson only got
around two periods per year, and her doctor had prescribed
medroxyprogesterone to induce periods every so oft en. Fortunately,
Alyson was able to achieve pregnancy naturally, but after she had
the baby, she just didn’t feel well.



Her doctor thought she might have postpartum depression, as she
was very depressed and felt extremely tired. Her libido was
nonexistent, and as thrilled as she was to have a brand-new, beautiful
baby, she just didn’t have the energy to make it through the day. In
fact, on some days, Alyson could barely get out of bed. Alyson was
also extremely constipated. Sometimes, there would be days
between visits to the bathroom for her. She couldn’t lose her baby
weight like her friends did. She was frustrated, sad, and exhausted.
She wondered if this was another terrible side effect of PCOS?

After a medical checkup, it was discovered that Alyson had a
fairly significant thyroid disorder. Her thyroid stimulating hormone
(TSH) level was very high at 8.4. The doctor told Alyson that this
was most likely the source of her extreme fatigue, depression,
constipation, and difficulty losing weight. Alyson wondered how she
could have such bad luck to have both PCOS and hypothyroidism?

Well, in fact, the two conditions are related. Women with PCOS
are more at risk for the negative effects of hypothyroidism, and the
two conditions work together to create a vicious cycle of exhaustion,
weight gain, insulin resistance, hormonal imbalance, and many more
unpleasant symptoms. Let’s learn more about the thyroid and how
important its optimal function is to women who have PCOS. This
section will contain a lot of scientific information, so hang on tight
and get ready to learn!

Thyroid Disease: What Is It?
If you have read about thyroid disorders in the past, you’ll know
how very common they are. Around ten million Americans are
thought to suffer from hypothyroidism. Risks for hypothyroidism
include a past family history of any type of autoimmune disease, a
family history of thyroid disease, past exposure to radiation on the
neck or upper body, or having been pregnant within the past six
months (as happened in Alyson’s case).

The most common cause for hypothyroidism in the developed
world is an auto-immune disease called Hashimoto’s thyroiditis,
where the immune system attacks the thyroid gland, rendering it
underactive. Other causes include environmental ones, such as
radiation exposure, iodine deficiency, and mercury and bromide (a
chemical found in pesticides and plastics) exposure.

Women with PCOS should definitely have their thyroids
carefully investigated, as the symptoms of hypothyroidism can



aggravate PCOS. There is also an increased risk of autoimmune
thyroid disease in women with PCOS.

Symptoms of Hypothyroidism
It’s important to be able to recognize hypothyroidism. The
symptoms of hypothyroidism can range from mild to intense and life
altering. They can start suddenly at any time; however, the chance of
developing thyroid disease increases with age. And as in the case of
Alyson, the risk sharply increases in the postpartum period or after
any hormonal shift such as in the menopausal transition. Some of the
symptoms include—

Fatigue
Feeling cold
Hair loss
Weight gain
Difficulty losing weight despite changes in diet and exercise
Dry skin
Constipation
Muscle cramps and aches
Depression
Irritability
Poor memory and concentration
Changes in menstrual cyclicity
Low libido
Increased risk for miscarriage and infertility

You might think that many of these symptoms look very similar
to the symptoms of PCOS. As we know, women with PCOS are
already at risk for infertility and early pregnancy loss. Many find it
difficult to lose weight through diet and exercise, and they suffer
from fatigue, depression, and anxiety. As you can see, there’s a
significant overlap of symptoms between PCOS and thyroid disease,
despite the fact that they are two very different conditions. As these
conditions can certainly exacerbate each other, it’s very important to
ensure that the thyroid is functioning optimally in women with
PCOS.

We will now go a bit deeper into why thyroid hypofunction is so
problematic in women with PCOS.

Hypothyroidism and Insulin Resistance



Research suggests that low thyroid function can aggravate the
insulin resistance in PCOS.1 So, if you need to have your hormones
assessed, it’s helpful to understand the thyroid hormones and how
they work. Let’s go through a brief review of the different thyroid
hormones and their functions (see Figure 7-1). The following are the
hormones that may be tested for by your doctor.

Figure 7-1: Thyroid Function

 

Thyroid Lab Testing

- TSH

- Free T3

- Free T4

- Reverse T3

- Anti-thyroid peroxidase antibody

- Anti-thyroglobulin antibody



 

Thyroid-Stimulating Hormone
Thyroid-stimulating hormone (TSH) is the hormone that is secreted
by the pituitary gland, the pea-sized hormonal “master gland”
located in the brain. When the brain, specifically the hypothalamus
and pituitary gland, perceives that there is a low level of thyroid
hormone in the body, the pituitary gland responds by increasing the
secretion of TSH.

TSH then travels to the thyroid gland, which responds by
releasing thyroid hormone. When thyroid hormones are in
abundance, the pituitary reduces its output of TSH to keep levels
from rising too high.

As such, most patients who have hypothyroidism have increased
TSH levels. When thyroid function is low, the pituitary gland tries to
compensate, pushing the thyroid to make the needed hormones.

In the world of testing, TSH is definitely the most popular lab
marker ordered by most physicians for the assessment of the thyroid.
Many doctors believe it is the only test required to assess thyroid
function. I disagree with this, as do many other naturopathic doctors,
functional medicine practitioners, and thyroid specialists. I have
found that optimal thyroid function depends on the full concert of
thyroid hormones. In some cases, thyroid hormones themselves may
be low, yet the TSH can be within normal range, which results from
specific systemic conditions. In addition, the optimal ranges for TSH
are controversial, with hot debate occurring in the medical
community. Please see the section that follows for a discussion on
optimal TSH levels for women with PCOS.

 

TSH

- Released from the pituitary gland

- Stimulates the thyroid to make T4 and T3

- Normal range between 0.4 and 3.0 miU/mL

- Optimal range between 1.0 and 2.0 miU/mL

 

Thyroxine



Thyroxine (T4) is one of the two primary thyroid hormones released
by the thyroid gland. The thyroid hormones’ main function is to
stimulate the metabolism of the cells and tissues in the body. T4 is
made by attaching four iodine molecules to the amino acid tyrosine,
with the help of a special protein known as thyroglogulin. Thyroxine
is the least powerful of the two thyroid hormones, but it is also the
most abundant and has the longest half-life. T4 is actually
considered to act more as a prohormone, rather than a hormone. It is
a reservoir that can be converted into the more active T3 as needed.
The thyroid gland secretes around 100 mcg of T4 every day. As far
as testing, free T4 is ordered more often than total T4.

Triiodothyronine
Triiodothyronine (T3) is the most powerful thyroid hormone and is
made of three iodine molecules attached to the amino acid tyrosine.
It has a powerful effect on all metabolic processes in the body. T3 is
considered to be three to four times more potent than T4. The ratio
of T4 to T3 is 20:1, and T4 is converted to T3 as needed by the body
if conversion processes are functioning optimally. T4 is converted to
T3 by special selenium-containing enzymes called deiodinases (as
shown in Figure 7-2). The thyroid gland secretes approximately 6
mcg of T3 every day. An additional 24 mcg of T3 is produced by the
conversion of T4 into T3 in the tissues of the body. As far as testing,
free T3 is ordered more often than total T3.

Figure 7-2: Thyroid Hormone Conversion

Deiodinase Enzymes



These important enzymes work to convert the T4 that is in reservoir
into T3. There are several different types of deiodinase enzymes.
Type 1 deiodinase is found mainly in the liver and the kidneys. Type
2 deiodinase is found in the brain in cells known as astrocytes, and
Type 3 deiodinase is found in the neurons of the brain. As you can
see, the body has complex mechanisms for controlling its metabolic
rate, which differ from organ system to organ system. In some cases,
the deiodinase enzymes may be downregulated. This reduces the
conversion of T4 into T3, causing less-active thyroid hormones to be
available to the body. This causes symptoms of hypothyroidism,
despite the fact that the TSH and T4 levels may be within “normal”
ranges.

Free Thyroid Hormones vs. Total Thyroid Hormones
There are carrier proteins in the blood that bind up thyroid hormones
so they cannot act on the cells. At any given time, most of the
thyroid hormones are actually bound up. As such, it is considered to
be more relevant to test the “free” hormones, which are the
hormones available to act on the tissues of the body. The free
hormones are able to directly activate the cells in the body and often
correlate closely to a patient’s signs and symptoms of
hypothyroidism.

 

Free T4

- Thyroid hormone produced by the thyroid gland

- Mostly inactive

- The most abundant unbound thyroid hormone

- Not bound to carrier proteins

 

Free T4
This is a measure of the amount of unbound thyroxine hormone.
Only a very small fraction of T4 hormone is free and active. Again,
free T4 is mostly a storage hormone that can be converted to T3 as
needed by the body.

Free T3



This is the unbound T3 that can act on the cells. Free T3 is a very
metabolically active hormone and is quite powerful. Many patients
say they feel best when their free T3 levels are within a certain
range. It’s important to note that thyroid hormones are quite variable
from hour to hour. As such, it’s important to test thyroid hormones at
a consistent time of day (often in the morning), and to repeat testing
if the numbers appear to be abnormal. Despite its importance, free
T3 is not routinely ordered. Most patients have to request this test.

 

Free T3

- Most metabolically active thyroid hormone

- Converted from T4 as needed by the body

- Not bound to carrier proteins

 

Autoimmune Thyroid Testing

Anti-Thyroid Peroxidase Antibodies
Anti-thyroid peroxidase (anti-TPO) antibodies attack an important
enzyme involved in thyroid hormone production known as thyroid
peroxidase. Thyroid peroxidase assists in the release of iodine, so it
can be used to form T4. Antibodies against thyroid peroxidase can
block the ability of the thyroid to produce thyroid hormone. Anti-
TPO is the most common thyroid antibody, occurring in ninety
percent of patients with Hashimoto’s thyroiditis and seventy-five
percent of those with Grave’s disease, two of the most common
types of autoimmune thyroid disease. As these thyroid antibodies act
within the thyroid gland itself, they can cause thyroid cell damage
by activating immune processes within the gland.

Thyroglobulin Antibodies
Anti-thyroglobulin (Tg) antibodies are specific for thyroglobulin,
which is a protein that is involved in thyroid hormone production.
They are found in seventy percent of patients with Hashimoto’s
thyroiditis and thirty percent of patients with Graves’ disease.
Around thirty percent of patients who are positive for anti-TPO will
also be positive for anti-Tg.



 

Reverse T3

- Mostly inactive

- Third most abundant thyroid hormone

- Used to turn down the metabolism by the tissues in times of
stress or illness

- Optimal ranges: 0–25 ng/dl

- Ratio of free T3 to reverse T3 should be twenty or more

- Reverse T3 reference range 0–25 ng/dL

 

Reverse T3
Reverse T3 is an isomer of T3, meaning it has a very similar
structure, with a positional difference of where one of the iodine
molecules is placed. Reverse T3 is the third most common thyroid
hormone made by the thyroid gland. However, it is rarely tested.

Most of the reverse T3 is made outside of the thyroid gland by
the cells of the body. Reverse T3 is metabolically inactive and can
be used by the body to “turn down” the metabolism when needed. In
situations of stress or illness, T4 is converted into reverse T3 instead
of T3 through a particular deiodinase enzyme known as 5-deiodinase
(as seen in Figure 7-2). In these situations, reduced activity of
deiodinase enzymes in the tissues of the body and decreased liver
uptake of reverse T3 results in higher levels of reverse T3.

Interestingly, reverse T3 is inert and does not have any of the
metabolic effects of T3. Because it is structurally similar, it can enter
the cells and bind to the thyroid hormone receptors just as the strong
metabolic stimulator T3 would. As such, high levels of reverse T3
can block some of the metabolic processes by competing with the
receptors in the cells. In fact, part of reverse T3’s function is to
preserve energy in times of starvation, illness, or high stress.
Cortisol in excess can increase reverse T3 for this very reason.

The pituitary gland is quite sensitive to T4 and rapidly switches
off its production of TSH when T4 levels rise. As such, in cases
where free T4 is normal, yet free T3 is low and reverse T3 is high,
TSH may also appear to be normal on testing. This is the exact



reason testing TSH is not enough to assess thyroid function in a
woman with PCOS who may have high cortisol, high insulin, or
other factors that increase the production of reverse T3. When
having your thyroid checked, it is best to request the full panel.

Typically, the ratio of free T3 to reverse T3 should be good. In
other words, you want to have much more of the active T3 when
compared to the inactive T3. Even if your reverse T3 is within the
recommended range, if the free T3 is low in comparison, this
indicates that your body is trying to shut down its metabolism. There
is a handy calculator to determine your free T3 to reverse T3 ratio at:
http://www.stopthethyroidmadness.com/rt3-ratio/. If your ratio is
below twenty and you have the symptoms of hypothyroidism, then it
is likely you have a problem with reverse T3.

Low T3 Syndrome or Low Conversion
In times of metabolic stress or disease, T3 levels decrease. This
condition is known as euthyroid sick syndrome, or low T3
syndrome, and occurs when TSH is quite normal, yet T3 is low and
reverse T3 is high. Adding to this effect, the lower levels of T3 slow
down metabolism so the body doesn’t eliminate reverse T3, and it
further accumulates in the blood. In less severe cases, you may see
that the T4 is much higher within the reference range than T3 is. For
example, many patients have a free T3 at the bottom of the range of
values, indicating that conversion may be poor.

It’s important to note that TSH doesn’t correlate to your
metabolism. Both TSH and serum T4 do not correlate well with
thyroid hormone levels within the cells of our bodies. As mentioned
earlier, the conversion of T4 to T3 is decreased in situations of
physiologic stress (this can include emotional stress or even physical
stressors, such as lack of sleep or starvation diets).

Free T3 is the most accurate marker of thyroid function in
situations of physiological stress. As such, in women with PCOS
who are dealing with less than optimal physical balance, free T3 is a
key hormone to test.

The transporter for reverse T3 is also affected by stress on the
body. Without good transporter function, reverse T3 can’t get into
the cells, and it remains in the blood.

As such, reverse T3 is a good marker for reduced cellular T4 and
T3 levels not detected by TSH. When the reverse T3 is high, we
know that external physiological stresses are decreasing your

http://www.stopthethyroidmadness.com/rt3-ratio/


metabolic function and may be causing symptoms of
hypothyroidism in your case.

A Case of Normal TSH and High Reverse T3
One of my patients, Diana, had many of the symptoms of
hypothyroidism in addition to the PCOS that many of the female
members in her family suffered from. She was diagnosed with
hypothyroidism several years before and had been placed on
levothyroxine. As a result, her TSH had reached the “normal” range
and her symptoms had improved.

But within the past year, she began to feel symptoms creeping
back. Diana was feeling cold and tired. She had gained twenty
pounds that she couldn’t shake and just didn’t have the motivation to
do the things in life that she enjoyed. Diana, a college professor who
taught literature, was quite good at research and had certainly done a
good amount of investigating into her own case.

She went to her doctor, certain that she would need an increase
in thyroid hormone dosage. However, her TSH labwork came back
in the optimal range, with a level at 1.75. Diana then requested to
have her free T3, free T4, and reverse T3 tested. Her ratio of free T3
to reverse T3 was at eight, which was exceptionally low.

After coming to see me in the clinic, we reviewed her entire case
history and found that Diana had been experiencing extreme stress at
her job in the last year, as well as very heavy periods. We performed
some bloodwork, taking a look at her iron stores (ferritin), which
came back low at eight, and her adrenal glands through a salivary
cortisol test, which revealed adrenal fatigue. Knowing that these two
factors could increase conversion to reverse T3, we began to
supplement Diana’s diet with a high quality iron supplement, a B
complex vitamin, and various supplements to support her adrenal
health.

Diana placed more emphasis on sleep, yoga, and meditation. We
also added some supplements to increase conversion into T3, which
we will discuss at the end of this chapter. By the time four months
had passed, Diana felt like new again: She felt warm and was back
to her old energy levels. She also lost ten pounds through the same
program she had followed consistently to keep her PCOS under
control. Best of all, Diana’s free T3 to reverse T3 ratio increased to
twenty-two!



Insulin and Thyroid Hormones
Numerous studies have found that diabetes, insulin resistance, and
metabolic syndrome reduce the conversion of T4 to T3 and promote
the formation of reverse T3. As such, women with PCOS who
commonly have insulin resistance often have higher than average
reverse T3 levels. As overall thyroid hormone levels, including
reverse T3, are highly variable, it may be useful to conduct repeated
testing to get an average of your levels.

High insulin levels also increase the activity of one of the key
enzymes involved in thyroid hormone production, deiodinase-2. Yet,
instead of turning T3 into active thyroid hormone, insulin resistance
causes much of it to turn into the inactive reverse T3.

The pituitary gland is smart. It can detect increases in deiodinase
activity and respond by making less TSH (as shown in Figure 7-1).
If only TSH is tested, this can give the false impression that
everything is fine. This is why we can’t use TSH alone as a reliable
marker of tissue thyroid levels for women with insulin-resistant
PCOS.

Subclinical Hypothyroidism and PCOS
Studies show that women with PCOS have higher TSH levels and
are also more likely to have subclinical hypothyroidism when
compared to age-matched controls without PCOS.2 This may be in
part due to some of the effects related to insulin resistance.

First, it may be important to discuss the difference between
subclinical hypothyroidism and what is known as overt
hypothyroidism. In overt hypothyroidism, a patient will have an
elevated TSH, and one or both of T4 and T3 are low. In sub-clinical
hypothyroidism, patients will have an elevated TSH while T4 and
T3 are in the normal range.

When it comes to defining subclinical hypothyroidism, there is
great controversy. Several studies have suggested a lower cutoff than
the conventional 4–5 miU/L to define subclinical hypothyroidism.
The National Academy of Clinical Biochemistry’s (NACB)
laboratory guidelines state that greater than ninety-five percent of
rigorously screened normal euthyroid (meaning normal thyroid
function) volunteers have serum TSH values between 0.4 and 2.5
mIU/L.3



Other sources, and most in the conventional medical profession,
suggest using the typical cutoff of 4–5 miU/L. That being said, it
appears that women with PCOS may have a different optimal range
than others, as the impacts of insulin resistance do affect the thyroid
function.

There is little research on the use of free T3 (fT3) and free T4
(fT4) tests themselves for the diagnosis of subclinical
hypothyroidism, but countless patients, naturopaths, and doctors
who practice nutrition and natural medicine have noticed that being
toward the upper end of the range seems to correlate with patient
symptom improvement.

In my own naturopathic practice, I find it generally best to treat
the patient first and look at the lab values as only a guideline, as
patients feel best at different personal ranges for thyroid markers.
Imagine a world where we treat the patient and their symptoms first.

Some evidence does suggest that women with PCOS do better
with a tighter range for TSH. As stated earlier, TSH production is
lower in the presence of insulin resistance, which can make a poorly
functioning thyroid look normal on testing. The thyroid hormones
themselves may still not function optimally. Within the cells,
conversion can decrease, and the amount of reverse T3 can
accumulate. We already know the hazards and unpleasantries of
having high reverse T3. In women with PCOS, metabolism should
be at the most optimal level possible, since there are enough hurdles
to jump over already with respect to hormones.

TSH Levels and PCOS
Although TSH is not the best overall marker to assess thyroid
function, there is some research studying this particular hormone in
women with PCOS. A 2009 study looked at a group of 337 women
with PCOS. All of the women were assessed for the key markers of
PCOS, including hirsutism, acne, and menstrual irregularity.4

What the researchers found was that the women who had the
lowest levels of insulin resistance also had the lowest TSH values
(under 2 miU/L). Women with the highest TSH values tended to
have the most severe insulin resistance. Interestingly, this was not
related to weight: Subclinical hypothyroidism caused insulin
resistance in women in all weight categories. This provides further
evidence that insulin resistance hinders thyroid function.



The study concluded that a TSH above 2 miU/L was associated
with insulin resistance in PCOS. Another study following women
with PCOS found that those who had a TSH greater than or equal to
2.5 mIU/L had a higher body mass index, higher fasting insulin
levels, higher total testosterone, and lower sex hormone-binding
globulin concentrations in comparison with women with a TSH
under 2.5 mIU/L.5

Having low thyroid function aggravates all of the symptoms of
PCOS. Thyroid function is associated with our metabolism of
glucose. So just as insulin resistance can disrupt thyroid function,
the reverse is also true. A woman with PCOS who has simultaneous
hypothyroidism is entering into a vicious circle of hormonal
dysfunction. In women with PCOS, there is a markedly increased
risk for cardiovascular disease, and this same risk is found in
hypothyroidism.

When thyroid dysfunction is added to PCOS, the chances of
metabolic, hormonal, and cardiovascular risks increase dramatically.
For women with PCOS, we want thyroid function to be optimal, not
just to be on the borderline of acceptable. An optimal TSH range for
a woman with PCOS may be between 1 and 2.5 mIU/L.

Again, the existing research on this topic is focused on TSH, but
it is also highly likely that an optimal range exists for fT3 and fT4 in
PCOS. In my practice, I have found that values at the top one-third
to one-fourth of the range are often most beneficial for symptom
relief and metabolic health in women with PCOS.

Sex Hormone-Binding Globulin, the Thyroid, and PCOS
Changes in thyroid function can also influence levels of a protein
known as sex hormone-binding globulin (SHBG). SHBG sticks to
androgens that float around in the blood, rendering them unable to
activate the cells.

When SHBG levels are low, androgens can run rampant in the
body, causing the unpleasant androgenic symptoms of PCOS.
Typically, high levels of insulin push down SHBG and, as a result,
can be used as a marker for overall insulin levels. The lower the
SHBG, the higher the insulin will often be.

Thyroid hormones generally increase the levels of SHBG,6 and
in patients who have hypothyroidism, there is often a deficiency of
SHBG. When added to the preexisting deficiency in PCOS caused



by insulin resistance, androgenic symptoms, such as hair loss, acne,
and hirsutism, can be far worse when thyroid function is low.

Ovarian Volume and Cysts in Hypothyroidism
Hypothyroidism can look much like PCOS on an ultrasound all on
its own. Hypothyroidism increases the size of, and promotes, cyst
formation within the ovaries. Hypothyroidism also causes collagen
and compounds known as mucopolysaccharides to deposit within
various organs of the body. When deposited in the ovaries, these
deposits can affect hormone synthesis and inhibit healthy ovulation,
which is not something women with PCOS need. That being said,
this type of cyst is not the same as the “cysts” in PCOS.

 

Hypothyroidism

- Increases ovary size

- Promotes cyst formation

- Interferes with ovulation

 

A 2011 study compared two groups of women with
hypothyroidism—one group with polycystic ovaries and the other
with normal ovaries—to a group of women with normal thyroid
function. The researchers discovered that the hypothyroid women
had larger ovaries overall. Providing thyroid hormone replacement
therapy reduced the size of the ovaries in both groups of hypothyroid
women and improved TSH, fT3 and fT4, prolactin, estradiol, free
testosterone, and total testosterone levels.7

Surprisingly, for all of the hypothyroid women in this study, the
polycystic ovaries completely disappeared when thyroid function
was restored, although that doesn’t mean their PCOS was cured.
Although many of the women experienced more regular periods on
thyroid hormone replacement therapy, half of the women with
polycystic ovaries still did not begin to cycle regularly.

As you can see, hypothyroidism can cause a condition that in
some ways looks similar to PCOS, but they are certainly not the
same condition. If thyroid replacement hormone completely reverses
PCOS, then it’s not actually PCOS. However, many women with
PCOS also have hypothyroidism, so it is important to investigate it,



since it can make matters much worse. This is why I consider
hypothyroidism an important factor in the treatment of PCOS, even
though it is not actually a part of the polycystic ovary syndrome
diagnostic criteria.

Autoimmune Thyroiditis and PCOS
There is a strong relationship between autoimmunity and PCOS.
Autoimmunity occurs when the immune system turns against tissues
of the body. The most common type of autoimmune disease is
Hashimoto’s thyroiditis. Hashimoto’s is the leading cause of
hypothyroidism in women of reproductive age. Numerous studies
have found that there is a very clear correlation between
Hashimoto’s thyroiditis and PCOS.

A 2012 study found that women with PCOS had a 65 percent
increase in thyroid peroxidase antibodies (a marker for Hashimoto’s
thyroiditis) and a 26.6 percent increase in the incidence of goiter,
when compared to age-matched subjects.8

An analysis conducted in 2013 found that in a total of six studies
involving 1,605 women, there was an increased prevalence of
autoimmune thyroiditis, increased serum TSH, increased anti-TPO
antibodies, and anti-Tg antibodies in women with PCOS when
compared to control groups.9

A recent study showed that women suffering from PCOS-related
infertility who also had high anti-thyroid antibody levels were also
significantly more likely to be resistant to clomiphene. The study
went on to conclude that autoimmune thyroid disease is associated
with poor treatment response in infertile women who suffer from
PCOS.10

 

Thyroid-Related Risks Increased in PCOS

- Anti-TPO antibodies

- Anti-Tg antibodies

- Poor conversion of T4 to T3

- Higher TSH levels

- Goiter

 



 

PCOS Symptoms Magnified by Thyroid Conditions

- Insulin Resistance

- Increased cholesterol and lipids

- Slow metabolism and weight gain

- Infertility

- Irregular ovulation

- Risk of miscarriage

- Clomiphene resistance

- Mood disorder

- Hair loss

 

At this point, one thing is absolutely clear: All women with
PCOS should have their thyroids evaluated thoroughly with the tests
outlined earlier in the chapter.

Some patients with PCOS require thyroid hormone replacement
therapies, but there are also PCOS patients with mild thyroid
hypofunction or Hashimoto’s who benefit greatly from therapies
such as adrenal support, thyroid specific nutritional supplements,
and dietary changes, to reduce autoimmunity.

Metabolism, Leptin, and Thyroid Hormones
Leptin, discovered in 1994, is an important hormone that is part of
the hunger system, which we discussed in chapter 3. To briefly
review, leptin is made by the fat cells in our bodies. It turns off
feelings of hunger and increases feelings of satisfaction. When leptin
levels are low, we get hungry and food becomes more rewarding.

As we learned in the chapter on insulin resistance, the more fatty
tissue that a person has, the more leptin they will produce. After a
while, the brain becomes “leptin resistant” and can no longer
respond normally to leptin. The reward system doesn’t cue a person
to stop eating when leptin is high, and overeating can easily lead to
obesity. It’s a vicious cycle, and it explains a lot about why it can be
so challenging for people to lose weight.



So how does this relate to the thyroid? We all know that dieting
and low calorie intake slows down the metabolism. Food restriction
and weight loss cause the thyroid gland to makes less T4 and T3,
which lowers the overall metabolic rate.11 It appears that, at least in
part, resistance to leptin may be associated with this decrease in
thyroid hormones. In a body that is leptin resistant, yo-yo dieting
and other extreme methods of food restriction can be extremely
problematic.

The Pituitary Gland, Leptin, and the Reverse T3
Connection
In women with a higher body mass index, complex interactions
between thyroid hormones, leptin, and the hypothalamic-pituitary
axis are altered. In a study investigating the connection between the
pituitary gland, leptin, and the thyroid, a group of rats were fed a
high-calorie diet that caused insulin resistance, leptin resistance, and
weight gain. Researchers found a thirty-five percent decrease in the
deiodinase activity in the pituitary gland for rats on the high calorie
diet. As we just learned, deiodinase is responsible for the conversion
of T4 into T3. As would be expected, these animals had 1.5 times
the amount of reverse T3 as the animals fed the standard diet!12

Leptin resistance increases reverse T3, effectively slowing down
our thyroid hormone’s ability to activate our metabolisms. All of this
causes a cascade of events, which affects the body’s natural hunger
mechanism and even the thyroid function, all of which slow down
our metabolism further, creating a vicious cycle.

The same study also concluded that it’s likely that leptin works
at the level of hypothalamus, the part of the brain that is involved in
regulating our thyroid. In PCOS, the brain itself can become leptin
resistant, reducing thyroid function despite excess energy stored in
fat cells that is available to be burned.

Treatments for Hypothyroidism and Hashimoto’s
Thyroiditis
Fortunately, thyroid conditions are usually very treatable. Depending
on the severity and cause of thyroid dysfunction, treatments ranging
from vitamins and minerals to thyroid replacement hormones may
be needed.



Pharmaceutical Treatments
Following are the pharmaceutical options for those requiring thyroid
hormone replacement.

Levothyroxine

This is a synthetic thyroid hormone that is chemically identical to
the T4 that is secreted by your thyroid. This is a prescription drug,
and it is the most common medication prescribed for
hypothyroidism. Dosages often start at 25 micrograms and move
upward. Side effects of levothyroxine include tremors, headache,
nausea, vomiting, diarrhea, nervousness, irritability, excessive
sweating, changes in menstrual cycling, and temporary hair loss. It is
important to note that each patient may require different dosages to
reach a state of normal thyroid function. As T4 is mostly a storage
reservoir, the use of levothyroxine requires the patient’s body to
convert T4 into T3. Levothyroxine contains lactose, so if you have
an intolerance, you may want to choose another product.

Dessicated Thyroid

Natural thyroid hormones, made from the thyroid glands of pigs and
powdered for therapeutic use, are often prescribed by functional
medicine doctors. These products were developed over a century
ago and are still used today. They contain a combination of both
forms of thyroid hormone, T4, and T3, in a ratio of 4:1, and thus the
patient is not required to convert as much T4 to T3. Each patient’s
response tends to be unique, with some patients feeling best
symptomatically on levothyroxine and others feeling better on
dessicated products. Before embarking on any thyroid hormone
replacement therapy, it is important to consult with a specialist who
has experience in the prescription of these products. Dosages begin
at 0.25 grains of dessicated thyroid.

T3 products

This is the most potent form of thyroid hormone, chemically nearly
identical to T3. It acts on the body to potently increase the metabolic
rate and increases the body’s sensitivity to chemicals such as
adrenaline. It has a faster onset of action and a shorter half-life than
T4 preparations. Some doctors will use this in addition to T4
therapeutically; however, it is not a commonly used medication, and
typically only very specialized doctors will prescribe it.



Natural Treatments
A variety of vitamins and minerals are essential for healthy thyroid
function, and natural anti-inflammatory approaches can be used to
help calm autoimmunity.

Iodine

Iodine is one of the most important nutrients for thyroid function.
Iodine deficiency, which used to be restricted to parts of the world
where iodine was depleted in the local soil, has more recently been
affecting developed nations like the US and Canada. It is estimated
that more than eight hundred million people are deficient in iodine
worldwide, and this may be related in part to industrialized nations
getting a large part of their food supply from nonlocal sources.
Foods rich in iodine include seafood, milk, and eggs. Overall,
vegans are more at risk for iodine deficiency. Food sources of iodine
may vary, depending on the mineral content of the soil and food
supply.

Iodine deficiency in the developed world can also be caused by
bromide intake. Bromide is an element found in pesticides,
medications, and fire-retardant chemicals. Bromide competes with
the same receptors that are used in the thyroid gland to hold iodine,
blocking the ability of the thyroid to make thyroid hormones. Urine
tests are available that can determine iodine levels in the body and
whether or not bromides are displacing the uptake of iodine in the
thyroid.

Iodine deficiency can cause major problems for women with
PCOS. It can cause hypothyroidism, which can impact fertility. As
such, it’s really important to get enough. I often recommend a
minimum of 250 mcg per day of iodine. Many prenatal vitamins do
not have this amount.

Some clinicians use high doses of iodine to treat
hypothyroidism. I do not recommend this unless you are under the
supervision of an experienced physician. The use of high-dose
iodine must be done with great caution and with the correct
preparation beforehand. It must be balanced properly with selenium
and other minerals to prevent aggravation or uncovering of latent
thyroid autoimmunity. In some cases, however, iodine can be very
helpful, and there are many patients who report improvements in
their condition with this therapy. Typically, up to 1 mg of iodine is
safe per day for most women to consume without risking any
negative effects.



Table 7-1: Iodine Content of Foods

FOOD IODINE (MCG) PER SERVING

Seaweed, 1 g 16-2984

Cod, baked, 3 ounces 99

Iodized salt, ¼ tsp 71

Shrimp, 3 ounces 35

Egg, 1 large 24

Banana, 1 medium 3

Turkey, light meat, 2.5 oz 30

Chicken, 2.5 oz 11-13

Beef, 2.5 oz 11-14

Green peas, 0.5 cup 3-4

Beans (pinto/kidney) 0.75 cup 19-28

Sources:

Dietitians of Canada - Food Sources of Iodine. http://www.dietitians.ca/Your-
Health/Nutrition-A-Z/Minerals/Food-Sources-of-Iodine.aspx.
Office of Dietary Supplements - Iodine. https://ods.od.nih.gov/factsheets/Iodine-
HealthProfessional/#h3.

Selenium

Selenium is one of the most important minerals needed for thyroid
function. It’s also common to be deficient in selenium, since the
soil’s content varies greatly from location to location. Selenium is
used to convert T4 to T3 and benefits patients with autoimmune
thyroid conditions. It regulates the production of harmful reactive
oxygen species, which can damage thyroid cells. In patients with
autoimmune thyroiditis, it can decrease anti-thyroid antibodies and
improve the ultrasound structure of the thyroid gland. Typical doses
for selenium range from 200 to 400 mcg per day. Brazil nuts,
although an excellent source of selenium, tend not to be consistent in
their content. For patients with autoimmune thyroid disease, I
recommend supplementing selenium, particularly in the form of
selenomethionine, since it is such a key nutrient.

http://www.dietitians.ca/Your-Health/Nutrition-A-Z/Minerals/Food-Sources-of-Iodine.aspx
https://ods.od.nih.gov/factsheets/Iodine-HealthProfessional/#h3


Zinc

Zinc acts as an antioxidant within the thyroid, and deficiency of zinc
has been associated with hypothyroidism. Zinc is used in the
formation of TSH and to convert T4 into T3. As such, zinc been
shown to increase free T3 concentrations. For patients with
hypothyroidism, zinc is recommended at a dosage of around 15 to
30 mg per day. It’s also important to consider that long-term
supplementation with zinc can create an imbalance of copper in the
body. As such, these two minerals are often given in combination:
typically 1 mg of copper per 15 mg of zinc. Alkaline phosphatase
levels in the serum can be low when zinc is deficient.

Ashwagandha

Ashwagandha, also known as Indian ginseng, is a helpful herb for
hypothyroidism and also for adrenal health. There is some research
suggesting that in some cases it may be an androgenic herb. The
degree to which that occurs is still unknown, and I have seen many
women with PCOS take ashwagandha without any negative effects.
It may be helpful for women with PCOS who do not have extremely
high androgen levels, in particular as an adjunct herb as part of a
formula. Ashwagandha has been found to increase serum T4 and T3
in animal studies. More research will need to be done to determine
the effect of ashwagandha on women with PCOS. Dosing for
ashwagandha ranges from 300 to 1000 mg per day.

Gum Guggul

Although this plant extract has a funny name, it has a serious benefit
for thyroid health. This relative of the myrrh gum tree has long been
used medicinally. It’s been shown to stimulate the thyroid in animal
studies. And as an additional benefit for women with PCOS, it can
reduce high cholesterol and improve metabolic function. Gum
guggul contains compounds, known as ketosteroids, which can
increase the uptake of iodine by the thyroid gland and improve the
activity of the enzymes in the thyroid. It can improve the ratio of T3
to T4.13 Typical dosages of gum guggul (also known as commiphora
mukul) are 125 mg twice daily.

Blue Flag Iris

Iris versicolour, or blue flag iris, is a small wild botanical used in the
1800s to help with the lymphatic system. In modern times, we’ve



learned that it’s also a helpful anti-inflammatory agent and can
reduce enlargement of the thyroid in patients who have Hashimoto’s
thyroiditis. A typical dosage of Iris versicolour is 750 mg per day.

Coleus Forskohlii

Coleus, a member of the mint family that grows on the mountainous
terrain of India, Nepal, and Thailand, is a plant that can activate T3
and T4 secretion from the thyroid cells in an action that is quite
similar to TSH. It improves iodide uptake from the thyroid gland
and increases the production of thyroid hormones. It also increases
something known as cyclic AMP, which can raise the metabolic
function and lower blood sugar, both of which are beneficial for
most women with PCOS. A typical dose of coleus is 50 mg per day.

For patients with a strong autoimmune condition, such as
Graves’ disease or Hashimoto’s thyroiditis, I’d also recommend
embarking on a gut-immune healing program, as outlined in chapter
9.

When it comes to thyroid conditions and PCOS, each patient is
truly unique in her needs. Hormonal systems are complex and
intertwined, and doctors should look at the specific relationships that
exist in each and every patient to create a plan that helps to restore
optimal metabolic and hormonal health.



Chapter 8
STEP 7. CREATE A HEALTHY ENVIRONMENT

We do not inherit the earth from our ancestors, we borrow it from
our children.

—NATIVE AMERICAN PROVERB

PCOS is a rapidly growing epidemic. The increased incidence of
PCOS coincides with industrialization and the introduction of a wide
variety of chemicals into our environment. Unfortunately, there is
not much available data on the health effects of chronic low-dose
exposure to many of these compounds, yet new ones are introduced
every week. Most of these chemicals are known as either persistent
or semi-persistent organic pollutants (POP), because they don’t
break down, accumulate in the food chain, and persist in our
environment. POPs can have additive and synergistic effects, so it’s



quite difficult to truly understand the far-reaching consequences they
have on human health. As many of these chemicals have hormone-
like effects, there has been a good amount of investigation into their
connection with PCOS. What has been found is more than
concerning.

Epigenetics and Environmental Influencers on PCOS
We do know for certain that there are strong genetic factors involved
in PCOS, with inheritance clearly seen within families. We also
know that there are some blood markers, including adiponectin,
which can predict those children who are at risk for developing
PCOS later on. So we know that the condition is present prior to
puberty. Although genes may be present in an individual’s cells,
there are times and factors that increase the activation of the genes.
The activation of genes by environmental factors is known as
epigenetics, and it’s thought that this plays a major role in the
evolution and transmission of PCOS through generations.

Hormonal Influences of Environmental Chemicals
Our environment has become a hostile place, particularly when it
comes to hormonal development. Because certain industrial and
agricultural chemicals disrupt the very way that our endocrine
system functions, they are commonly known as endocrine-disrupting
chemicals (EDC). Pregnant mothers, babies, and children are the
ones most vulnerable to this. The processes that govern reproductive
development are most active in these groups and can be permanently
changed by the influence of EDCs.

EDCs can change how hormones are produced, the way that they
attach to receptors, and the ways that they interact with each other.
Hormones can accumulate in our tissues over a lifetime. They also
accumulate in the environment. Over time, they become more and
more pervasive. And as you’ll see, their harmful effects compound
with each generation, which is certainly cause for concern.

EDCs have been recognized as a major public health crisis, as
they are clearly connected with many different human pathologies.
PCOS is no different. In fact, environment may be one of the major
important factors in its course and persistence.

BPA and Effects on PCOS



One of the most well-researched examples of an EDC is bisphenol A
(BPA). BPA is a chemical commonly used in the production of
plastics that has a particularly strong relationship to PCOS. BPA is a
xenoestrogen, a chemical that imitates estrogen that can activate or
block estrogen receptors in various tissues of the body, including the
ovaries, uterus, and brain. Chemical xenoestrogens are serious
environmental hazards that can disrupt hormonal function in both
men and women and accumulate and persist in our fatty tissue for
decades.

BPA has been widely used in infant bottles, water bottles,
medical devices, cash register receipts, and as lacquers to coat food
cans and water supply pipes. It is also used in dental composites and
sealants. BPA can leach into our food from the resin coating of
canned foods and from plastic products, such as water bottles. BPA
has even been found in breast milk. The exposure to BPA is
extremely widespread. The 2003–2004 National Health and
Nutrition Examination Survey conducted for the Centers for Disease
Control and Prevention (CDC) found detectable levels of BPA in
ninety-three percent of urine samples from people aged six years and
older. Pregnant women, infants, and children are most vulnerable to
the effects of BPA. More than 150 peer-reviewed studies have found
negative health effects from exposure to BPA. These effects include
reduced fertility, changes in ovarian health and structure, breast and
prostate cancer, and developmental problems in children.

PCOS is no different. Concerning research has been brought
forth giving us insight into the power of this chemical on our
hormonal systems. A 2015 study found that teenaged girls with
PCOS had higher levels of BPA than girls without PCOS and that
the amount of BPA in their systems correlated to the degree of their
androgen excess.1

This was independent of obesity, indicating that BPA exposure is
directly related to PCOS and its severity.

Another study found that BPA levels in women with PCOS
correlate with fatty liver and markers of low-grade inflammation like
C-reactive protein (CRP) and interleukin 6 (IL-6).2

BPA can bind to both estrogen and androgen receptors in our
body, and it can affect the production of hormones as well as the
development of the follicles within the ovary, known as
folliculogenesis.



As you can imagine, BPA can also affect the very function and
structure of the ovary. It stimulates the theca cells of the follicles,
causing them to produce androgens, and it also interferes with the
production of estrogen. In addition, BPA reduces the activity of
enzymes that break down testosterone, resulting in the further
accumulation of androgens. The high androgen levels in PCOS also
reduce the liver’s ability to clear BPA from the circulation, causing a
vicious cycle of BPA accumulation, endocrine disruption, and
androgen excess in the body.

To make matters even worse, BPA also affects our fatty tissue. It
has been found to reduce the production of adiponectin from fat cells
as well. Adiponectin is the protective anti-inflammatory cytokine
that women with PCOS are deficient in, adding to the deepest
underlying cause of the condition.

Most concerning of all: Exposure to BPA changes the expression
of genes during fetal development. The effects of this fetal exposure
become apparent after puberty has begun, which has allowed it to
remain hidden as a major causative force in PCOS. Puberty is the
time when our hormones kick in for the reproductive phase of life.
In PCOS, this simply doesn’t happen in the typical way. Fueled by
genes and environmental disruptors, reproductive activation is
fundamentally changed. At puberty, there is a normal condition of
insulin resistance that occurs, allowing a female to store fat, so she
can prepare to reproduce. Unfortunately in PCOS, this insulin
resistance uncovers the ovarian tendency to overproduce androgens
and creates a vicious cycle between the pituitary gland and the
ovaries. With underlying disruption previously caused by BPA,
genetically susceptible women become far more likely to get stuck
in the hormonal patterns of PCOS at puberty and often remain in this
same pattern of insulin resistance, elevated LH, and androgen excess
throughout their reproductive years.

Consider that when a female embryo is gestating in her mother’s
womb, her ovaries already have egg cells within them.
Environmental exposure to toxins, such as BPA, during pregnancy
can cause problems for not only the gestating fetus but also, if that
fetus is female, for the fetus’s ovaries and therefore her future
children. That’s right: Two generations can be affected by a single
exposure.

Science confirms this. A recent study on rats found that exposure
to even low levels of BPA during pregnancy induced PCOS in the
offspring.3



The researchers timed the exposure to BPA for Day 8–15 of fetal
development. This is when the rats’ sexual organs were
differentiating and is a crucial time in reproductive development.

Figure 8-1: Rat Generations

The study also exposed pregnant rats to other endocrine-
disrupting chemicals, including phthalates (found in plastics),
pesticides, and the environmental pollutant dioxin. These are all
chemicals that are prevalent in our environment. This single
exposure triggered ovarian disease in future generations.

Even low doses of plastic exposure caused permanent PCOS-like
changes in the ovaries for the second generation of rats. However,
the strongest PCOS effect was actually seen in the third generation.
Androgen levels were increased the most in this group. If this is the
result of a single exposure to endocrine disruptors in pregnancy,
imagine the impact of constant, chronic exposure, and the additive
effects this will have on future generations. This is a key issue for
not only our health as women but also that of our daughters (and
sons, since BPA affects male reproductive development too) for
generations to come. Although much of this relates to BPA, it is
likely that the other xenoestrogens and endocrine-disrupting
environmental chemicals have a similar action.

Types of Xenoestrogens, POPS, and EDCS

There are several types of xenoestrogens and endocrine disrupting
chemicals that we are exposed to on a daily basis. Some of these
include chemicals and plastics, skincare products, and pesticides as
follows:

Chemicals and Plastics

Bisphenol A
Phthalates (found in plastics)
PBDEs (flame retardants found in materials and furniture)



PCBS (a product of manufacturing)
Dioxin (an industrial pollutant)
Perchlorate (an environmental contaminant found in our
drinking water and much of our food supply)
PFCs (used to make nonstick cookware and incredibly
persistent in the human body and resistant to biodegration)
Glycol ethers (found in cleaning products)
Chlorine and bleach (the use of chlorine has been associated
with the formation of compounds with BPA that have intense
endocrine effects)

Skincare Products

Parabens
4-MBC and benzophenone (sunscreens)
Phalates (commonly found as diethyl phthalate [DEP])

Pesticides

DDT (now illegal but still persists in the environment)
Atrazine
Organophosphate pesticides

Reducing Exposure to Endocrine Disruptors
Although it is true that endocrine disruptors are everywhere, there
are ways we can reduce our exposure to them. Some things we can
do include avoiding plastics in our food or when cooking, and being
mindful of the beauty products and household cleaners we use, as
follows:

Plastics

Avoid using plastics and choose stainless steel, glass, or
ceramics whenever possible. Most containers are now available
in these materials, thankfully.
Never microwave or heat up plastic containers containing food.
Chemicals from the plastic will leach into your food.
Avoid plastic wrap when possible, and never use it for heating
food.
Don’t reuse plastic bottles. The BPA will leach out increasingly
over time.



Avoid canned foods or choose BPA-free cans.
Do not use plastic water bottles that have heated up in the sun.
Never use plastic sippy cups for children or plastic baby bottles.
There are many glass and stainless steel options available.

Food and Cooking

Whenever you can afford to do so, choose organic foods. This
is particularly true of the infamous “dirty dozen,” a list
compiled each year by the Environmental Working Group of
the twelve most heavily contaminated crops.

- The list typically includes apples, celery, cherry tomatoes,
cucumbers, grapes, peaches, nectarines, potatoes, snap
peas, spinach, strawberries, sweet bell peppers, and
kale/collards.

Peel all nonorganic fruits and vegetables.
Buy hormone-free, organic, grass-fed meats when possible.
Choose organic, locally grown seasonal foods. These are often
less contaminated, as they don’t need additional preservation to
stay fresh over a long transportation journey.
Drink reverse osmosis water, as this can filter out most
chemical residues.
Avoid using nonstick cookware. Instead, choose ceramic, cast
iron, stainless steel, or glass.

Beauty Products and Household Chemicals

Avoid cosmetics and creams containing parabens.
Avoid BHA and BHT. These are often used in moisturizers and
makeup.
Use chemical-free soaps and shampoos whenever possible.
Avoid nail-care products with dibutyl phthalate.
Check your beauty products on the Environmental Working
Group to determine their potential for toxicity. The cosmetics
database is a wonderful resource that is constantly updated.
http://www.ewg.org/skindeep/
Avoid using bleached coffee filters. These can result in a
lifetime exposure to dioxin that creates risk for endocrine
disruption.
Avoid using pesticides in your garden or on your lawn.

http://www.ewg.org/skindeep/


Detoxification
Detoxification is a word that has a plethora of different meanings,
including weight loss gimmicks; diets consisting of nothing but
maple syrup, olive oil, and lemon juice; colon cleanses; juice
cleanses; and the medical practice of detoxification in a hospital
setting of a patient who has been exposed to dangerous chemicals.
When it comes down to it, many commercial detoxification
programs you’ll see in stores or online don’t provide much if any
benefit. They are often simply composed of laxatives, fiber, and a
restrictive diet.

It is unfortunate that the word detoxification now has an
association with so many nonscientific practices, because it takes
away from the fact that there is scientific validity to the process of
detoxification. The most efficient system for detoxification is within
our bodies already—the kidneys, liver, gastrointestinal tract, and
immune system. These are typically capable of removing pollutants,
drugs, and many other chemicals that affect our health. The human
body is constantly in some state of detox, which is crucial to our
survival.

Unlike the idea that we can somehow physically flush an organ
out, which is not possible, particularly with any sort of vitamin or
food regimen, I am suggesting something entirely different. I am
offering a newer science that provides clear evidence that there are
ways to help our bodies process environmental toxins. For example,
there are specific nutrients and foods that can upregulate or induce
the detoxification pathways in the liver that are known as Phase 1
and Phase 2, improving the rate and efficacy with which the liver
can process and excrete a variety of toxins.

What I consider a detoxification program is to work to reduce
your toxin exposure and increase foods and nutrients that induce
both Phase 1 and Phase 2 detoxification processes, assisting the
body in systematically processing and eliminating toxic compounds.
In Phase 1, the liver uses oxygen to make toxins water soluble
(many are fat soluble to begin with), so they can be easily excreted
by the kidneys or liver. Many substances are not fully ready for
excretion after Phase 1, when they are changed into an intermediate
form that is actually harmful to the body. The toxin must be passed
on to Phase 2 to be processed and eliminated. In Phase 2, these
chemicals are combined with different compounds such as the amino
acids cysteine, glycine, and methionine, and then finally excreted in
the bile through the gallbladder.



Although again, most toxins can be effectively processed by our
organs, research suggests that our exposure has increased at an
alarming rate, with new substances added to our environment on a
regular basis. Many people do need additional detoxification support
due to increased exposure or increased demands on the liver. When
more toxins must be processed, the need for the nutritional factors
involved in their excretion increases as well.

Most importantly, we want to protect our tissues from toxins on
a daily basis, since exposure is so constant. For example, N-acetyl
cysteine, which benefits women with respect to insulin resistance
and inflammation, can play a dual role, as it aids in detoxification.
So can drinking enough water, eating foods that are rich in cofactors
required by the liver, and including plenty of fiber to ensure regular
bowel movements, as toxins are also excreted in the stool.

Often, when embarking on a new nutrition plan for PCOS, it is
helpful to view the first two to four weeks as a detox (depending on
your level of exposure to toxins or if lifestyle permits a shorter
versus longer detox) where you remove sugars, processed foods, and
dairy strictly from your diet for a given time. This not only gives
your body and brain a reset when it comes to food habits and taste
preferences, but it also helps to set up new lifestyle patterns as well.

During this period of time, it may be helpful to add specific
support for detoxification. These steps can include—

Strict avoidance of alcohol, unnecessary over-the-counter
medications, and foods with high pesticide content that create
an extra burden for your liver.
Drink plenty of water to prevent dehydration and ensure good
excretion through the kidneys.
Support for Phase 1 detoxification can include B complex
vitamins, vitamin C, and glutathione, which can be increased in
the liver by the herb milk thistle.4
Support for Phase 2 detoxification, which includes glycine, N-
acetyl cysteine (NAC), curcumin, and B vitamins.5
Support the additional needs of Phase 2 detoxification with
sulphur-rich foods such as broccoli, kale, brussels sprouts,
onions, and garlic.6, 7
Increase dietary fiber to ensure regular bowel movements, as
toxic compounds are excreted through the gallbladder into the
intestines. An optimal source of fiber for women with PCOS is
vegetables. Great sources of fiber include cabbage, celery,
broccoli, collards, root vegetables like carrots and squash, and



leafy green vegetables like collards, kale, Swiss chard, and bok
choy. These vegetables are rich in insoluble fiber that helps to
recycle bile and cholesterol and improve bowel regularity.

Detoxification is a continuous process, because we are always
being exposed to environmental toxins. It is an excellent idea to
increase the foods listed here on a daily basis to help ensure
sufficiency of the required cofactors for both Phase 1 and Phase 2.
This will allow our natural detoxification system to better manage
toxins, minimizing the exposure we receive to harmful chemicals
within our bodies.

Endocrine disruptors are powerful chemicals that can scramble
our hormonal messages from their most basic origins. Chronic
exposure to these compounds, particularly in pregnant women,
unmasks and turns on the genes for PCOS that will be seen at the
time of puberty when the hormones activate. This effect persists and
compounds through generations. Although it is a challenge to
actually change the effect of endocrine disruptors, awareness is
critical. These compounds continue to be added to not only our
environment but also to our bodies and to those of our children and
future generations.



Chapter 9
STEP 8. EAT A BALANCED DIET

Don’t eat anything your great-grandmother wouldn’t recognize as
food.

—MICHAEL POLLAN

In my clinic, we’ve tried many different types of nutritional plans for
women with PCOS over the years. One thing I’ve learned is that no
one diet program works for everyone with PCOS. As we’ve seen by
looking intensively at each of the factors involved, we are all unique.
So, although I’ll spell the recommended nutritional program out
here, there may be some adjustments that you’ll need to make. First
of all, I’ll cover what to eat, as well as macronutrients and meal
composition, as sometimes it’s a lot harder to know what you should
eat, rather than what you shouldn’t. Then, I’ll cover what to avoid.



The Importance of Glucose and Insulin
We’ve already talked about insulin resistance in detail, and it’s
important to understand that insulin isn’t, in general, a bad thing.
Insulin takes sugar from the bloodstream and helps it to enter the
cells to be used for energy or to be stored. It’s like a key that opens
the lock to our cells.

It also stops glucose from being released by the liver into the
bloodstream. We don’t want to view insulin as the enemy. It’s a very
important hormone needed for survival. However, for women with
PCOS, it’s also something that we know aggravates our condition
hormonally.

Numerous studies show that elevated insulin levels are caused by
a combination of genetics, obesity, and a variety of other factors.
One thing is clear: Being of an increased weight causes large
amounts of insulin to be released, creating insulin resistance. There
are numerous cultures that consume a lot of carbohydrates, and yet
people from these cultures can be of average weight or lean. This
occurs because the overall composition of the diet, lifestyle, and
genetics support health and leanness. So, I don’t want to give anyone
the impression that carbohydrates are in any way “bad.” In this
book, we are addressing PCOS, which has its own set of unique
nutritional considerations. There is a population of people who are
genetically insulin resistant and are predisposed to type 2 diabetes.
For these individuals, consuming foods that spike insulin contributes
to their pathology of insulin resistance. Those with PCOS are also
insulin resistant. High insulin levels aggravate our insulin-sensitive
ovaries and cause them to make testosterone, stalling ovulation and
blocking the hormonal cycles. When insulin may be very high
already, as is the case in insulin-resistant women with PCOS, we
certainly don’t want to add fuel to the fire.

First, let’s talk about a few important concepts: the glycemic
index, the glycemic load, and the food insulin index. Then we will
get to a new concept—what might very well be one of the best new
methods for women with PCOS who want to increase insulin
sensitivity.

Carbohydrates and the Glycemic Index
Let’s talk more about carbohydrates now. As PCOS is so closely
linked to insulin resistance and diabetes, this is a much talked about
subject. We all have heard that we should limit our carbohydrates



and keep the foods that we eat lower on the glycemic index. This is
true for many women. However, we know so much more now due to
new information on insulin and how it works in our bodies that we
have to address other factors as well.

The glycemic index, which you’ve probably heard of, is a
marker of how quickly a food breaks down into sugar within the
bloodstream. It’s the measurement of how much a food with 50
grams of carbohydrates raises blood sugar over two hours, compared
to how much 50 grams of glucose would. The closer to 100, the
closer to pure sugar. This has been a popular concept in creating a
healthy diet for women with PCOS.

Although the glycemic index has been so widely used, I think
there are some other factors to consider in finding the best diet for
PCOS. The glycemic index only measures blood glucose rise due to
the consumption of carbohydrates and doesn’t take into account the
effect of any of the other nutrients on our metabolic health, most
especially on that of insulin—clearly an important factor for women
with PCOS.

Although it’s popularly thought that only carbohydrates cause
the secretion of insulin, proteins also cause significant insulin
release. So the glycemic index falls short in this area. Other areas
that the glycemic index misses are that its measurement is for 50
grams of a food. And as we know, we eat different serving sizes
based on the type of food we consume. For example, 50 grams of
jellybeans is very different in size than 50 grams of watermelon.

The glycemic load is what accounts for the quantity consumed
when referring to the glycemic index. Basically, it’s the amount of
food eaten, multiplied by the glycemic index of the food. So our
watermelon would have a low glycemic load, whereas jellybeans
would have a high glycemic load. Eating very few jellybeans would
raise your blood sugar quite a bit. To get the same rise in blood sugar
from watermelon, you would need to eat quite a bit of watermelon.
To give you an idea of why this is important, consider the following:
If you choose a food that is moderate on the glycemic index and you
eat a large quantity of it, you are still increasing the load of
carbohydrates to be processed by the body. That being said, although
the glycemic load can be helpful when formulating nutritional plans
for women with PCOS, it has some limitations. This is because it
does not measure the insulin production for each food. And for us,
this is the most important thing.



Satiety Index
Here’s another important consideration. There are certain foods that
are much more filling than others. In fact, this seems to be
completely independent of effects on insulin or blood sugar. A
measurement called the satiety index was created in the mid-nineties
by researcher Dr. Susanna Holt. It charts which foods stave off
hunger the best by measuring how full people feel from consuming
the same number of calories of different foods. It doesn’t measure
anything about nutritional content. Instead, it measures how full a
food can keep you feeling. As such, this index is really most helpful
for those who are trying to lose weight or maintain weight loss. The
factors that help a food come up high on the satiety index include
water content, fiber, and protein. Interestingly, potatoes, one of the
highest foods on the glycemic index, came in tops on the satiety
index!

The satiety index has limits. For example, it only contains thirty-
eight foods. However if you look at nutritiondata.self.com, there’s a
similar index called the Fullness Factor™. This scale has calculated
the ability of a food to create fullness based on the nutrient
composition and is thought to be quite accurate overall. It gives each
food a satiety rank based on how filling it is per calorie.

Another benefit of this scale is that it allows you to create mixed
meals and then generate an overall fullness factor for the whole
meal. I do like using this factor, especially for women who would
like to lose weight. It definitely makes weight loss much easier when
you feel satisfied after eating.

The Food Insulin Index and Insulin Counting
Now I would like to cover what I consider to be the single best way
to regulate insulin secretion after meals. This is a new concept that
you may not have even heard of, but I think it’s important. This
concept was introduced in 1997 by a group of diabetes researchers
associated with the University of Sydney, Australia. This is the same
group of people, including the esteemed Dr. Jennie Brand-Miller,
who are considered to be the world’s foremost experts on the
glycemic index and are some of the most brilliant researchers in the
field of diabetes.

The researchers began by testing thirty-eight foods in healthy
volunteers to see how much these foods raised blood insulin after
consuming them. They found the foods that raised blood glucose the

http://nutritiondata.self.com/


most (foods high on the glycemic index) also raised blood insulin
levels.1 They named this index the food insulin index (FII), which is
similar to the glycemic index, but instead of measuring blood
glucose responses after eating a specific food, it measures how much
insulin your body secretes instead.

Since elevations in blood sugar cause our pancreas to secrete
insulin, it makes sense that foods high on the glycemic index are
also high on the insulin index. The researchers at the University of
Sydney also found something else that was remarkably interesting:
Protein-rich foods were capable of raising insulin responses in a way
that was disproportionately high compared to their effects on blood
sugar. We know that proteins are exceptionally low on the glycemic
index, so it was quite interesting to see that they stimulate the release
of insulin. This information has the potential to change the clinical
practice of diabetes management.

First, I want to be very clear that PCOS is different than diabetes
—it is a condition of insulin resistance and not of hyperglycemia.
So, although we do want to maintain blood sugar control, controlling
insulin resistance is the main focus. That is why this new index,
which is showing great promise for diabetes, may in fact be the most
well-suited program for women with PCOS.

In 2011, the FII was increased to include around 120 foods.2 In
2014, researcher Kirstine Bell produced a brilliant PhD thesis,
“Clinical Application of the Food Insulin Index to Diabetes
Mellitus,” that increased this list by another twenty-six foods and
tested the concept in clinical practice. The results were fascinating.
Using the FII provided even better control of diabetes than the
current gold standard, which is carbohydrate counting. She also
detailed a new idea that could be put into clinical practice. This idea
is known as food insulin demand (FID). FID is a measurement of the
insulin response to a given food, taking into account the FII of the
food and, most importantly, how many calories of the food are
consumed.
Table 9-1: A Satiety Index of Common Foods

FOOD SATIETY INDEX

  

Bone broth (estimated) 350% +

Non-starchy vegetables (estimated) 350% +



Potatoes, boiled 323%

Fish and chicken (estimated) 225%

Oranges 202%

Apples 197%

Beef 176%

Grapes 162%

Eggs 150%

White rice 138%

Brown rice 132%

White pasta 119%

Bananas 118%

White bread 100%

Potato chips 91%

Yogurt 88%

Peanuts 84%

Chocolate bar 70%

Croissant 47%

All foods are compared to white bread, which is designated a satiety index of 100. The
higher the satiety index, the more satisfying the food is.

Non-starchy vegetables, although not directly tested in the source of this study (though
estimated in other indices that can’t be directly compared), are very high on the satiety
index. They are exceptionally filling per calorie and would be at the top of this list.
Sources:
Holt SH, Miller JC, Petocz P, Farmakalidis E. A satiety index of common foods. Eur J Clin
Nutr. 1995; 49(9):675-690.

I believe that the best marker you can use to track how foods
affect your insulin is the FID, because it accounts for different
macronutrients, not just carbohydrates. Most of all, it accounts for
the rise in insulin after eating, which is a concern for most women
with PCOS. Even better, it accounts for how many calories of
insulin-spiking foods that you are consuming, providing, in my
opinion, the most comprehensive way to track the effects of diet on
insulin in our bodies.



As the insulin index of a food is calculated for 239 calories of
any given food, the FID is relatively easy to calculate. FID =
calories × the FII of the food item/239 calories. I do want to note,
however, that just because protein raises insulin levels does not
mean you should avoid it.

One of insulin’s jobs is to send amino acids into our muscle
tissue, so it makes sense that protein-rich foods would increase
insulin, but protein doesn’t increase blood sugar like carbohydrates
do. Protein-rich foods are high on the insulin index, yet low on the
glycemic index.

Glucagon
That’s where glucagon comes in. Glucagon tells the liver to release
glucose into the bloodstream when the blood sugar becomes low,
which keeps your blood sugar level stable. When you eat high-
protein foods, insulin and glucagon are released. When you eat high-
carbohydrate foods, only insulin is released.

Glucagon does increase satiety (fullness), which may partly
explain the benefits of high-protein diets on weight loss. Glucagon
also keeps the blood sugar quite stable after the consumption of
protein, which is beneficial. Another factor in support of eating
protein is that the amino acid leucine acts in the brain on special
compounds known as the mechanistic target of rapamycin (mTOR)
and AMP-activated protein kinase (AMPK). These are the cells’
way of sensing energy, and this pathway seems to be important in
the ability of high-protein diets to improve weight loss, increase
muscle mass, and reduce fat mass.

So overall, eating protein is exceptionally beneficial. However,
we should try to stick more to proteins that are lower in FID
whenever possible. Beef has a much higher FID than chicken, for
example. This is related to the specific amino acid composition of
each type of protein.

Note: This is for around 239 calories of each food as shown in
Table 9-2. Remember that 239 calories of a vegetable like
cauliflower would come to a much larger amount than 239 calories
of pasta. This is why, when choosing foods, the food insulin demand
is the more accurate way of measuring a food’s impact on your
insulin levels: It not only accounts for the food’s ability to increase
insulin but also for the amount you are consuming.





* Weights are for edible portion only.
Values sourced and/or estimated from Nilsson M., Stenberg M., Frid A. H., Holst J. J.,
Bjorck I. M. 2004. “Glycemia and Insulinemia in Healthy Subjects after Lactose-
Equivalent Meals of Milk and Other Food Proteins: The Role Of Plasma Amino Acids and
Incretins.” American Journal of Clinical Nutrition. 80 (5):1246–1253.

To make things very simple, I have also created an easy to use
“insulin count” for you. This is an approximation and is based on the
insulin index and FOD, but it makes it easy to calculate the insulin
effect of commonly eaten foods and quantities on your metabolic
health.

Only some foods have been tested for their FII so far, so some of
the foods listed in Table 9-3 are approximations based on other
similar foods or their individual components. You can also create



your own insulin count of mixed foods by adding together their
components. If you visit my website at http://drfionand.com/insulin-
count, you’ll find this table as well as a calculator that will help you
with this. In time, as more foods are tested, we will be able to adjust
these counts with more accuracy.

http://drfionand.com/insulin-count


Adapted and estimated from Bao et al., 2011; Holt, Miller, and Petocz, 1997; and K. Bell
1968.

You should also consider that raw vegetables, in addition to
having a low insulin count, are high on the satiety index, so if you
are feeling hungry, try adding more salad to each meal.

You may also have noticed that protein powders can be quite
high on the insulin index—in particular, whey protein. This is
because of the large amount of branched chain amino acids that are
in whey. These amino acids can easily and quickly enter the



bloodstream. One of the best times to use a protein powder such as
whey is directly after working out, particularly after weight training.
This way, the spike in insulin is used to drive amino acids into the
muscle cells for building and repairing tissue. Enjoy a starch, like a
few chunks of steamed or baked sweet potato, with your protein
powder post-workout and you’re set!

What to Eat and What Not to Eat
Now that we’ve got the macronutrients down and the effects of
different types of food on our insulin responses, I want to talk about
food quality and which categories and types of foods are best to eat
and avoid for women with PCOS.

Foods to Include
There are a variety of healthy food choices you can make if you
have PCOS. The foods in this section are those you can include in
your diet.

Vegetables

It goes without saying that the vast majority of what you eat should
be plants. Plant foods are jam-packed with an exceptionally wide
variety of nutrients, including vitamins, minerals, and
phytonutrients, as well as both soluble and insoluble fibers. All of
these are preventive for the vast majority of diseases that humanity
suffers from today. Most of all, study after study highlights their
benefits in the prevention of type 2 diabetes, cardiovascular disease,
cancer, and their ability to improve metabolic health. For optimal
health, you should include vegetables with a wide variety of colors
and focus primarily on non-starchy vegetables.

Non-Starchy Vegetables
Most non-starchy vegetables are given the green light, meaning you
can eat plenty of these every day. They are rich in fiber, water,
numerous vitamins and minerals, and they have a high satiety index
and low insulin/glycemic indices. Following are some examples of
non-starchy vegetables. You should be having at least half a large
dinner plate of these with every meal:

Raw, leafy greens, including bitter salad greens, romaine
lettuce, dandelion greens, arugula greens, spinach, and baby



kale
Cooked leafy greens, including Swiss chard, kale, spinach, and
collard greens
Brussels sprouts, broccoli, bok choy, cabbage, and cauliflower
Carrots
Green and French beans
Mushrooms of all varieties
Sprouts, including alfalfa, mung bean, and broccoli
Artichokes
Bell peppers
Eggplant
Sea vegetables, such as nori and wakame
Cucumbers
Celery
Onions and garlic

Starchy Vegetables
Rather than deriving carbohydrates from grains, starchy vegetables
are a better choice because they do not contain irritants or phytates
that decrease nutrient absorption. If you are exercising, you’ll need
more carbohydrates to fuel your work-outs and your recovery.

Starchy vegetables can have a higher glycemic index and have
higher carbohydrate loads than non-starchy vegetables, so smaller
amounts should be consumed. To make meal prep easier, I often
chop and freeze starchy vegetables for the week and use them as
needed for meals. Some examples include—

Parsnips. These “white carrots” are a nutritious carbohydrate
source. They can be baked in the oven to create delicious
parsnip French fries.
Squash, including acorn, butternut, spaghetti, and pumpkin, are
all nutrient-dense sources of lower glycemic index
carbohydrates. They are rich in fiber, vitamins, and minerals.
Sweet potatoes. These are one of the most famous healthy
starchy vegetables. Sweet potatoes are easy to digest, delicious,
and high in fiber and nutrition. While they are high on the
insulin count, they are also very filling.
White potato. White potatoes are easy to digest and nutritious
and need not be eliminated from the diet. They are the highest
rated food on the satiety index, so it’s OK to enjoy them once in
a while as part of a balanced meal.



Beets. A nutritional powerhouse, beets are an excellent source
of nutrient-dense carbohydrates. Added to a smoothie, or baked
as a side dish with your dinner, these will provide antioxidants,
vitamins, and minerals as well as fuel for your body.

Fruits

Fruits are an excellent source of fiber, vitamins, and minerals and are
one of the main sources of carbohydrates that should be included in
a diet for PCOS. They are also a healthy option you can take quickly
on the go. As fruits do contain significant amounts of natural sugars,
it’s best to choose the lowest sugar fruits as a general rule. Other
fruits can also be enjoyed if the quantities are kept in check.

The lowest sugar content fruits are—

Avocados*
Tomatoes*
Lemons and limes
Raspberries
Blackberries
Blueberries
Strawberries
Cranberries
Rhubarb
Papaya
Grapefruit

*Although not thought of as a fruit, these are an amazingly low-
insulin index choice and should be eaten regularly.

Medium-sugar fruits include—

Cantaloupe
Honeydew
Apricots
Apples
Oranges
Pears
Kiwi
Plums
Pineapple

High-sugar fruits include—



Cherries
Mangos
Dates
Figs
Grapes
Pomegranate
Bananas**

**If they are ripe. If they are unripe, they are much lower in
sugar.

Oils

Oils are an important part of a healthy diet. We were all taught that
fat was bad during the low-fat diet phases of the 1990s and 2000s.
Recently, this has been completely debunked. Fats can be and are
good for you. It’s really the type of fat that makes the difference.

When it comes to vegetable oils, you’ll want to choose them
carefully. The reason for this is that vegetable oils are made of
primarily unsaturated fats, which means they have delicate bonds
within their structure that are sensitive and can be broken down
rather easily. There are two major types of unsaturated fats:
polyunsaturated and monounsaturated. Polyunsaturated fats, just as
the name suggests, have multiple delicate bonds within them.
Monounsaturated fats have only one delicate bond within. Because
of these extra delicate bonds, polyunsaturated fats are more
vulnerable to damage and must be treated with more care. We all
have learned that polyunsaturated fats are good for us, and they
actually are a very healthy part of our diet, particularly those of the
omega-3 variety.

The main issue is that the vast majority of polyunsaturated fats
that we consume have been heavily processed. They have also been
exposed to heat, chemicals, and light during processing, causing the
bonds to break down within the fats. What happens when the bonds
break down? The fat changes form into a type of fat known as lipid
peroxide, which is quite harmful.

The vegetable oils that are the most concerning are canola oil,
sunflower oil, corn oil, safflower oil, and cottonseed oil. These oils
are mass-produced and treated with chemicals and heats that damage
the very nature of the oil. The oil is extracted from the seed with
chemical solvents. In addition, once you take this oil and use it to



cook your food, you are heating it up even more, increasing the toxic
potential of the oil.

The other negative with many of these oils is that they contain
large amounts of omega-6 fatty acids. Too many omega-6 fatty acids
can increase inflammation, and it is very difficult to keep the levels
of these in your diet in check, since they are present in so many
foods.

It’s also important to know that our cell membranes are made up
of fatty acids. Polyunsaturated fatty acids can be good for our cell
membranes, as are saturated fatty acids. Together, these two types of
fatty acids give our cell membranes fluidity. This helps with the
function of every cell in the body. However, if polyunsaturated fatty
acid is exposed to heat or oxygen, it turns into lipid peroxide, which
can damage the cell membranes and also the DNA within our cells.
Lipid peroxides can also damage the phospholipids in the cell
membrane, eventually poking holes in our cells, allowing free
radicals to enter into our cells and damage them.

In addition to lipid peroxides, we all know that trans fats are
unhealthy, as they are associated with multiple diseases, including
cardiovascular disease and cancer. What isn’t known is that
vegetable oils contain trans fats. Research has found that many
commonly sold vegetable oils contain these fats, presumably
because of the way they are processed. Trans fats don’t exist in
nature; they are the result of the processing of oils. When
incorporated into cell membranes, a variety of different dysfunction
occurs.

When it comes to vegetable oils, the best are avocado oil, extra
virgin olive oil, and coconut oil. Avocado oil and extra virgin olive
oil contain monounsaturated fats and are far more stable than the
polyunsaturated oils. They appear to be stable under very low-heat
cooking. Olive oil, in particular, has been researched extensively and
has many health benefits. I recommend using only these as your
sources of liquid vegetable oils.

As cooking oil for very hot temperatures, extra virgin coconut oil
is the best choice. Being comprised of saturated fat, it’s
exceptionally stable when heated and when stored. When it comes to
avoiding the coconut flavor in your cooking, there is the option of
expeller-pressed organic coconut oil, which is available at most
organic grocery stores. This doesn’t have as many health benefits as
extra virgin coconut oil, but it is still a good choice when you want
to avoid coconut flavor in your food.



Another option for high-temperature cooking is clarified butter,
also known as ghee. Ghee, particularly when organic and taken from
grass-fed cows, has a variety of health benefits and contains a
compound known as butyrate, which is beneficial for intestinal
health. As much of the milk solids are removed, it does not have the
insulin spiking effects that other dairy products have.

That being said, since hormones are always concentrated in the
fat portion of dairy, always choose organic and don’t overdo it.

I’m also going to include avocado in the oils section even though
it is a fruit, as it contains wonderful fats. Adding a quarter of an
avocado to a meal will make you feel fuller longer and provide a
wonderful source of nutrition to your diet.

Meats

Meats, including fish, poultry, red meats, and game, can be an
excellent source of protein and micronutrients for women with
PCOS. In addition to protein, meats contain a variety of vitamins,
minerals, and omega-3 fatty acids that provide dense nutrition. It’s
helpful if you can afford organic and especially pastured or grass-fed
meats, as they have improved nutritional composition and less
toxicity.

Fish

Fish have gotten a bad rap lately due to toxicity; however, they are
an excellent source of nutrition. And although they do increase
insulin to some degree, like all proteins, they have so many
wonderful nutritional benefits and they should definitely be included
in the PCOS-friendly diet. High in omega-3 fatty acids, protein, and
vitamins A, D, and magnesium, they are an excellent source of lean
protein to add to a meal. There are two main contaminants to look
out for in fish: mercury and PCB. However, fish is such a healthy
food that the benefits often outweigh the risk of contamination,
especially if you choose your fish carefully.

Mercury is one of the most toxic metals to the human body. As
such, this should be our primary concern when it comes to choosing
fish. Large, predatory fish are particularly likely to concentrate
mercury in their tissues. As all fish do contain some mercury, when
larger fish eat smaller fish, they accumulate more of it in their bodies
over time. As mercury comes primarily from industrial



contamination, fish that are caught near a coast or freshwater where
there is a human population are also more likely to be contaminated.

The fish that are highest in mercury include—

Shark
Swordfish
Marlin
Tuna
King mackerel
Grouper

Fish that are generally lower in mercury include—

Wild Alaska salmon
Sardines
Anchovies
Atlantic pollock
Atlantic mackerel
Shrimp
Catfish
Crab
Crawfish
Mussels
Sockeye salmon
Line caught (longline) albacore yellowfin tuna

To learn more about mercury levels in fish, there is an excellent
website located at http://seafood.edf.org/seafood-health-alerts. The
Environmental Defense Fund also keeps an excellent updated
database on the mercury content in fish.

Many people ask about farmed versus wild salmon. My opinion
on salmon is that if you can get it, wild Alaska or sockeye salmon
are by far your best bet. Wild salmon has a better fatty acid profile
than farmed salmon, as farmed salmon are fed a different diet with
the goal of fattening up the fish. The main concern with farmed
salmon is that they do contain much higher levels of PCBs when
compared to wild salmon.3

If you can afford it, wild Alaska salmon is the best choice.
Fortunately, most canned salmon is wild Alaska or sockeye, which
are excellent healthy and affordable choices. Once in a while,
however, farmed salmon can be included in your diet, particularly if
you are replacing less healthy choices with it, such as when going

http://seafood.edf.org/seafood-health-alerts


out for dinner or at a friend’s home. If you are pregnant,
breastfeeding, or trying to conceive, however, I would avoid farmed
salmon.

In addition to mercury, the levels of PCB and other contaminants
in fish may vary greatly, depending on where the fish are caught.
PCBs are particularly concerning for women in their childbearing
years, as they can affect the development of the fetus. In addition,
increased PCBs have been linked to developmental problems in
children. Fish that tend to be the highest in PCBs are those that
reside near industrial areas and are bottom feeders. These include
wild-striped bass, bluefish, American eel, and sea trout.

Poultry

Chicken, turkey, Cornish hen, pheasant, and other poultry are an
excellent source of lean protein for women with PCOS. They are
high in niacin, selenium, and vitamin B6. It is optimal to access
pastured poultry from a farmer if you can, due to toxicity concerns
detailed below—organic is also a good choice. If you only have
access to conventional poultry, be sure to remove the fat before
cooking. Poultry, on the whole, has a lower insulin index for a
protein-rich food, yet it is highly satisfying and so is helpful for
those who are more insulin resistant and want to lose weight. If you
get a pastured chicken, be sure to save the bones and make bone
broth—you’ll find instructions on how to make this healing,
nourishing food in the recipes appendix.

Bone broth can be made from any type of bone—many women
find it an excellent addition to breakfast, as a filling, nutritious, and
delicious start to the day. Some women also have a cup with dinner.
As you can imagine, bone broth is high on the satiety index, given
its low energy density, but it also is packed with nutrients. Since
bone broth is often cooked for many hours with herbs and
vegetables, it contains a variety of vitamins and minerals. In
addition, when a bone is cooked for a long period of time, as in bone
broth, it becomes rich in amino acids like proline and glycine.
Glycine in particular is beneficial, as glucose regulation, insulin
sensitivity, and the production of the main intracellular antioxidant,
glutathione, rely on it.

Red Meat

Red meat, including beef, lamb, and pork, definitely has excellent
nutritional value. It has a good deal of protein and is a rich source of



many nutrients, including B vitamins, iron, zinc, selenium, copper,
and potassium. Beef and lamb, in particular, are the best sources of
zinc, B vitamins, and iron. Pork only offers modest amounts of
these.

We talked about certain amino acids being more insulinogenic
than others. Well, how does this relate to meats? There are, in fact,
meats that are better for women with PCOS to consume. Beef is
quite high on the insulin index, so it is the least recommended. If
you do consume red meat, you should be aware of the quantity and
that, if you are insulin counting, you get less quantity-wise for red
meat than you do for poultry. Another major concern for women
with PCOS is that red meat, like dairy, contains estrogen, so for that
reason, as well, it should be consumed only in moderation.4

When it comes to consuming red meats, you’ll also want to
avoid high-heat cooking. Carcinogenic byproducts are created when
red meats are heated at high temperatures and through fermentation
by the gut microbiome. These toxic products include heterocyclic
amines and polyaromatic hydrocarbons (PAH). So, when cooking
animal proteins, use low heat whenever possible.

Grass-fed, organic meats are the best choice for beef. Not only
do they contain lower amounts of contaminants, such as medications
or hormones, they also provide better nutrition. These animals graze
on grass, and, as such, their tissues are quite different composition-
wise. Animals that are grass fed have more omega-3 fatty acids and
micronutrients like vitamin E, zinc, and carotenoids.5, 6 Another
popular red meat is bison, which is becoming increasingly available
on the market, offering another more natural alternative to
conventional beef.

It is unfortunate that in North America, artificial hormones are
used on livestock to increase their growth. In the US, recombinant
bovine somatotropin (rBST), also known as rBGH, causes an
increase in another growth hormone, IGF-1, in treated cows. Some
studies have associated risk for breast, colon, and prostate cancer
with increased serum levels of IGF-1.7, 8, 9 In addition, cows given
rBGH are more prone to infection of their udders, known as mastitis,
resulting in an increased need for antibiotics.

Another consideration is that in most modern feedlots where
animals are raised, the conditions are unsanitary, and low-dose
antibiotics are routinely given to the animals to prevent infection.
Antibiotics are also used to increase the growth rates of the animals.
Surprisingly, a survey from John Hopkins’s Center found that eighty



percent of all antibiotics sold were for use on livestock and
poultry.10

Pesticide residues also accumulate in the tissues of animals.
Dioxins are one of the most concerning environmental toxins and
have been linked to cancer, reproductive problems, cardiovascular
disease, and diabetes. It is thought that ninety percent of human
exposure to dioxins comes from animal fats, fish, and shellfish.

If you can locate a farmer who sells meat in your area, this is
often the best option, as you can inquire about their farming
practices. Many farms with ethical, organic practices will provide
plenty of information on their websites. Local farmers markets are
also good places to source quality meats directly from the farmer.
Many small farms offer bulk purchasing of meats, which can make it
more affordable to buy quality meats. Another excellent option is
community-supported agriculture (CSA). In this situation, you pay a
one-time fee to support the farmer each season, and then you receive
a biweekly or monthly portion of meat fresh from the farm. The
same can be done with organic produce, so if you want to have
regular access to more affordable quality food and support local
farmers this is a great option.

When consuming meats—

Choose grass-fed beef, pastured pork, and organic free-range or
pastured chicken, particularly from a farmer who you know
uses good farming practices.
If you’re not able to obtain organic or grass-fed meats, buy the
leanest cuts that you can, remove all of the visible fat, and
make the consumption of red meat a rare occurrence, focusing
more on poultry and seafood.
As much of the contamination in meat is found in the fat,
removing it will help you to minimize the consumption of
unwanted toxins.
When grilling meats, remove the fat first to reduce the
formation of polyaromatic cyclic hydrocarbons(PAH), a cancer-
causing compound.
Avoid charring or cooking red meats at high temperatures to
avoid formation of PAH.
Marinate meats first with rosemary and/or lemon juice, as this
reduces the formation of carcinogenic compounds.

Eggs



Eggs are one of my favorite foods for women with PCOS. They
include a wonderful nutrient profile, including folate, vitamin A,
vitamin B2, vitamin B12, choline, and selenium. In addition, they
contain an amazing amount of protein for a small amount of calories
and are filling and satisfying. A boiled egg or two packed with your
lunch or for a breakfast on the go can prevent you from making poor
food choices when you are out. Even better, chickens that are fed
quality feed, such as those that are pastured (the chickens run free
eating insects and feed), as well as organic eggs, have an excellent
fatty acid profile and an even better nutritional value.

So what about cholesterol? I get this question often, as women
with PCOS are more at risk for high cholesterol, which is an
important issue for us. I’ll just let you know for certain that eating
eggs does not increase your cholesterol, unless you have a rare form
of familial hypercholesterolemia. Your liver manufacturers
cholesterol from the foods that you eat, and when you eat eggs, your
liver will not make as much as it would normally. For a small
percentage of people, eating eggs will mildly raise their total and
LDL cholesterol, but for the vast majority of people, eggs raise the
good HDL cholesterol. In addition, it appears that eggs increase the
LDL cholesterol into a subtype called large LDL. It’s the small,
dense LDL that is linked most to heart disease. If you are following
the healthy diet recommendations in this chapter, you should see
improvements in your cholesterol panel, despite eating eggs on a
regular basis. What you eat and your level of exercise will determine
your cholesterol levels.

Nuts and Seeds

Nuts and seeds are excellent sources of nutrition. They contain
healthy fats, protein, vitamins, and minerals, such as vitamin E and
magnesium, and best of all, they are satiating. They do contain
phytates, so they should not be consumed with each meal. The other
downside of nuts and seeds is that they have a very high caloric
density. It’s very easy to eat handfuls of nuts, and before you know
it, you will have consumed a thousand calories. As such, I often
recommend measuring nuts and seeds and placing them on a plate
before consuming them. As is the case with legumes, sprouting or
soaking nuts and seeds will reduce the phytate concentration.
Quinoa, although thought of as a grain, is actually a seed. It’s
something that I recommend in moderation also, and, if possible,
sprouted to reduce phytate concentration.

The most nutrient dense nuts and seeds are—



Almonds
Pecans
Cashews
Macadamia nuts
Brazil nuts
Pistachios
Pumpkin seeds
Sunflower seeds
Walnuts

Legumes

Legumes include beans, chickpeas, lentils, and peanuts and are what
I would consider a nutritional grey area. Legumes do contain
significant amounts of phytic acid and may inhibit the absorption of
nutrients. That being said, legumes can be an excellent source of
fiber, vitamins, and minerals, so I often tell patients that legumes are
one of those areas for which you have to make an individual choice.
If you do choose to consume legumes, sprouting, soaking, and
fermenting will reduce the phytic acid content significantly. In many
cases, these processes can almost entirely remove phytic acid and
may substantially increase the nutritional value of these foods. In
some cases, however, legumes can be quite aggravating to digestion.
If you notice bloating or digestive discomfort after eating them, they
may be best to avoid while you are going through the healing
process.

Beverages

As we all know, water is absolutely the best beverage of all. It’s
what our body really needs. Women with PCOS often lose weight
more easily when they increase their water intake. It’s phenomenal
what this one simple act can do. A recent study in The American
Journal of Clinical Nutrition found that when subjects replaced diet
soda with water after each meal on a twenty-four-week weight loss
program, they lost fourteen percent more weight, and their insulin
resistance markers improved by forty-one percent.11

If you are wondering how well hydrated you are, you can
measure by the color of your urine. If it is lighter, it’s a sign you are
probably getting enough water. Strong-smelling or dark-colored
urine is a sign you need more. That is, unless you are taking B
vitamins. Vitamin B1 changes the color of your urine to a
fluorescent yellow hue, which is completely normal. Another at-



home test you can do to check your hydration is to purchase some
chemstrips online. The specific gravity is the measure of how
concentrated your urine is. Aim for a specific gravity of less than
1.10. Anything above means that you are moderately dehydrated.

Other healthy beverages include—

Herbal teas. Spearmint is particularly PCOS friendly, as it
lowers androgens.
Sparkling water. You can pick some up at the grocery store, or
you can make your own at home with a Sodastream and some
filtered water. You can add lemon, lime, or a few berries to your
sparkling water for a delicious healthy treat.
Green tea. Covered in several sections of this book, green tea
has numerous health benefits for women with PCOS, including
reducing insulin resistance and combating inflammation.
Vegetable juices. Juicing at home is an excellent way to add
condensed nutrition to your diet. Drink plenty of vegetable
juices if you can afford a juicer for home use. The benefits will
be enormous!

Coffee
Coffee is something that I personally enjoy, but I have done research
into whether it is healthy or harmful. It depends on your individual
condition overall; however, it can actually be a healthy part of your
diet.

The pros of coffee are that it has clear benefits for your brain
function. It can improve your mood, your focus, and your
concentration, and according to significant research, it can keep
neurodegenerative processes, such as Alzheimer’s disease, at bay.12

It also boosts your metabolism, a clear benefit for women with
PCOS. However, if you drink coffee every day, this effect may wear
off in time. People who drink coffee have also been found to have a
lower incidence of metabolic syndrome and lower triglycerides,
presumably due to its effects on insulin resistance.13 In addition to
this, coffee contains antioxidants, which may have numerous
benefits for cell health.

The cons of coffee are in part related to its stimulating effects.
For those with anxiety, or those who have adrenal hyperactivity and
high cortisol levels, it may actually exacerbate and aggravate their
condition. It can cause insomnia, so those who already suffer from
insomnia should avoid it entirely. It can also be irritating to the



gastrointestinal tract, both due to its stimulating nature and to some
of its physical composition. It is also not recommended for women
who are pregnant or trying to conceive, as there have really been no
clearly established safety rules for pregnancy.

That being said, I do think that most women with PCOS can
enjoy moderate amounts of coffee (1–2 cups per day), if they
tolerate it. It can boost mood, ward off depression, increase exercise
results, and improve metabolic health. Each person is unique in their
ability to tolerate and metabolize coffee. Some cannot metabolize
caffeine, and the effects will be magnified in these individuals. I
recommend that women with PCOS take their coffee black. This
may be a stretch; however, you’ll find that after a short period of
time, you will not miss the sugar or cream.

Foods to Avoid
Now we are going to look at foods that can trigger symptoms in
those suffering from PCOS. I recommend avoiding the foods listed
in this section to reduce your symptoms as you work to reverse your
PCOS. I just want to make a note here about nutritional restriction.
In most cases, the strict avoidance of the foods on this list is not
necessary, or even healthy. Although it is helpful to avoid certain
foods in general, if you eat something on the avoid list occasionally,
it will not have much of a negative impact. It’s important not to let
nutrition be a stressor for you and to know that perfection isn’t
required to make changes that will transform your health. There are
some exceptions: For those wanting to lose weight, following these
guidelines more closely will definitely result in more success. For
those who have intolerances, or autoimmune diseases that are
aggravated by specific food triggers, you probably already know that
more compliance is needed to support your health.

My goal is not for you to look at foods as either good or bad, but
rather to learn to make the best choices on a daily basis. These
choices often come naturally when you are armed with information
on nutrition, and you’ll feel at your best when you focus on eating
real, whole foods.

Sugar

This is the number one thing that should be avoided if you have
PCOS. As we know, many foods contain natural sugar, and we’ll
need to watch that also since as women with PCOS we are far more
sensitive to all types of sugar, both natural and added. However, it’s



the added sugars that are particularly harmful, because they tend to
be more dense and without nutrients like fiber, vitamins, and
minerals.

I often recommend avoiding all types of sugar, whether it’s
fructose or glucose. Sugar in the form of glucose directly increases
insulin, and women with PCOS have shown intense inflammatory
responses to a dose of sugar almost immediately after ingestion.14

Women without PCOS don’t have this same inflammatory response.
As such, we need to be much more careful about our sugar
consumption than others do.

Fructose, however, is a different animal. Sucrose—what we
typically call “table sugar”—is about half fructose and half glucose.
Glucose can be absorbed and metabolized by all of the different cells
in the body through the action of insulin. Fructose, however, is
different: It is primarily absorbed by the liver without the help of
insulin. As a result, fructose doesn’t raise the blood sugar or insulin
level much after it is consumed. Instead, the liver takes it up and
stores it into an energy form known as glycogen, which is basically a
storage tank of sugar within the liver. When a small amount of
fructose is consumed, such as in a small serving of fruit, the body
can handle this easily.

When we fast, when we sleep, for example, the body will use up
the glycogen in the liver for fuel. The same thing happens after we
exercise, because exercising also requires the burning of the
glycogen, which is stored. This is why having some starchy
carbohydrate is a good idea after exercise: It refills the tank of
glycogen that has been depleted.

It’s a totally different matter, however, when a large amount of
fructose is consumed, particularly when the glycogen tank is already
full (which it is, most of the time). The excess fructose has nowhere
to go and must be converted into fat, much of which deposits right in
the liver. This action is linked to causing nonalcoholic fatty liver
disease (NAFLD), which is a common PCOS-related condition.

Eating too much fructose has also been associated with increased
abdominal fat deposition, cardiovascular disease, and insulin
resistance. For more information about this condition, which is
common in women with PCOS, please see Appendix C.

Fructose also decreases circulating insulin and leptin levels when
it enters your system and increases ghrelin levels.15 Because leptin
and insulin decrease appetite and ghrelin increases appetite, it’s



thought that this may be why fructose has been linked to weight
gain.

Sugar and the Microbiome
Sugar also disrupts the bacterial balance within our small intestines,
shifting the millions of microorganisms that reside there, known as
the microbiome, and changing the very type of species that live
there. Eating a lot of sugar, or a standard Western diet, can shift the
microbiome toward one that is associated with obesity and insulin
resistance.16

The microbes that live in our gut can either help us have good
metabolic health, or they can hinder us and contribute to insulin
resistance, obesity, and inflammation. Sugar feeds the wrong types
of bacteria, causing them to flourish and overgrow, leaving little
room for the friendly bacteria that are linked to good metabolic
health.

There are two prominent intestinal bacterial species, known as
the fermicutes and bacteriodes. When these species are in good
equilibrium, our metabolism is healthy, but when the ratio of these is
poor in the intestine, the person will actually gain weight.
Transplantation of bacteria from insulin-resistant medically “obese”
donors into a recipient can actually cause weight gain.17 It’s thought
that differences in the microbiome even play a large role in our
resting metabolic rate and how many calories we burn while asleep.
Over time, we will learn more, but it’s clear that the microbiome
plays a huge role in our metabolic health, inflammation, and insulin
resistance.

Non-Sugar Sweeteners: Natural and Artificial

When it comes to sweeteners, I generally ask my patients to avoid
even natural sweeteners for a period of thirty days. This is to reduce
their desire for sweet and to turn off the areas of the brain that are
asking them to eat sugar. Artificial sweeteners may be able to disrupt
the insulin pathways, creating a similar response to sugar in the
brain. In addition, some studies have even found that artificial
sweeteners may increase hunger, cravings, and/or food intake.18 I
recommend that you avoid these entirely.

Become a Sugar Detective



In this section, I’ve included a list of sugars to avoid. Note that
sugars are often hidden skillfully under a variety of names on a
label. You’ll want to become familiar with these so you can detect
them before buying a food. Being sugar savvy will help you on your
journey toward better health.

These sugars in the following list are names you may recognize
from packaging. Keep an eye out for them, as these are all different
forms of sugar:

Glucose
Dextrose
Lactose
Maltose
Sucrose
Galactose
Saccharose
Corn syrup
Brown rice syrup

Natural Sugars
Generally, it’s also best to avoid natural sugars, but they can be
enjoyed occasionally as part of a treat. Of the natural sugars listed
here, blackstrap molasses offers a good nutritional punch, as it
includes iron, calcium, magnesium, manganese, antioxidants, and
vitamin B6. Date sugar is another good choice, as it is the natural
sugar richest in antioxidants and is quite sweet, so less can be used.

Date sugar
Blackstrap molasses
Maple syrup
Honey (contains forty percent fructose, but it contains
beneficial antioxidants)

High-Fructose “Natural” Sugars
These are not recommended for women with PCOS as a general
rule. Concentrated fructose, as mentioned earlier, is metabolized
through the liver, can raise triglycerides, and contributes to fatty
liver. It is also associated with weight gain. Try to avoid the
following for that reason:

Fructose
Agave nectar



Coconut sugar (contains seventy percent sucrose, half of which
is fructose)

Natural Non-Caloric Sweeteners
Stevia is the leaf of a plant known as Stevia rebaudiana. Stevia has
an intensely sweet taste, and so very little of it is required to
sweeten. Overall, it’s very likely to be safe when consumed
occasionally and in small amounts. One caution with stevia is that it
has been linked to infertility in animal studies, so women who are
trying to conceive should avoid it. If stevia is used, natural green
leaf stevia is the best type.

Sugar Alcohols
These are forms of sugar that are slightly different in structure,
having an extra oxygen and hydrogen atom attached. This puts them
into the category of a sugar alcohol. These do occur naturally in
fruits but only in small quantities. The sugar alcohols are less sweet
than sugar, have fewer calories than sugar, and have less of an effect
in raising blood glucose. Unfortunately, many people react with
digestive symptoms, such as bloating, gas, and diarrhea, upon eating
sugar alcohols. This is because they are poorly absorbed and travel
down to the colon and act as substrate for certain types

of bacteria in the gut. In some individuals, this can seriously
aggravate intestinal health. As such, they are generally best to avoid;
however, of the list provided, erythrytol is the best choice, as it is
absorbed almost completely in the small intestine, avoiding passage
to the colon and fermentation by microbes:

Xylitol
Erythrytol
Sorbitol

Artificial Sweeteners
Artificial sweeteners should be avoided. They have been linked to
insulin resistance and can alter the human microbiome. Most of all,
my main concern with them is that there is evidence suggesting that
certain artificial sweeteners may be linked to cancer. Until more
safety information is available, it is definitely best to avoid these
altogether and choose from the many other options for the
occasional consumption of sweetener. These sweeteners include—



Aspartame
Sucralose
Saccharin
Acesulfame-K

Dairy

The dairy industry has told us repeatedly that dairy is a health food
and is actually required in order to be healthy. This is not the case at
all. Now, some people do feel very well with quality dairy products.
However, the reality is that for PCOS, dairy is something that should
be avoided.

When you think about dairy, what is its purpose? Milk is a food
that is made to nourish a baby animal before it can consume
nutrients through other food sources. As such, it is biologically
engineered to stimulate and support the rapid growth of a young
animal. It is nutrient dense and made to provide a large amount of
everything needed to support tissue growth, all within a very small
volume. This is great for a baby animal with a relatively small
stomach that is growing at a very rapid pace.

However, does this seem like something we should be having if
we are insulin resistant and are already metabolic conservers?
Absolutely not! As we saw when we went through the insulin index,
dairy products, even fermented ones, such as yogurt, are some of the
most insulinemic foods out there. In fact, on the insulin index,
yogurt rates as high as white bread!

In particular, amino acids, the building blocks of protein,
especially the branched chain variety (valine, isoleucine, and
leucine), can cause a spike of insulin that is quite significant. Dairy
contains these amino acids. So, for women with PCOS, it wreaks
havoc with insulin levels in a similar manner as white bread. In
addition to the specific amino acids in dairy that cause our insulin
levels to spike, dairy also contains several other compounds that are
concerning for metabolic health. For a baby animal, these
compounds have an important and useful function. In an adult, they
may present issues depending on your metabolic health status. For
example, dairy contains—

Insulin
Leptin
Insulin-like growth factors
Various forms of estrogen, including—



- Estrone

- Estriol

- 17-alpha estradiol

- 17-beta estradiol

Progesterone
Testosterone
Cortisol

Cow’s milk contains considerable amounts of female sex
hormones in particular. These may compound the already existing
hormonal imbalances in PCOS. In addition, since women with
PCOS are more at risk for endometrial cancer, the consumption of
additional estrogen in dairy would be concerning, given its link to
cancer.

In modern dairy production, cows are milked hundreds of times
per year and are pregnant for much of that time. Toward the end of
pregnancy, the amount of female sex hormones in the milk is quite
high. This could also be a very important factor to consider for
mothers of daughters with PCOS, since seventy-five percent of
children consume dairy daily. The amount of estrogen that girls at
risk for PCOS are consuming in the pubertal period could have
unknown health outcomes years from now. Studies have already
linked hormonally positive cancers of the breast and prostate to
dairy consumption, so there just isn’t any good reason to be
consuming this food. Of course, dairy produced in a more natural
way, or purchased from a farm where more natural methods are
practiced, would contain much lower levels of hormones.

Overall, such a nutrient-dense, made-to-build-tissue food may
work wonderfully in the calf’s body, for which it was designed.
However, for an adult woman who has the tendency to deposit
abdominal fat, this is the exact opposite of what we should be eating.
The leptin in milk also contributes further to the leptin resistance
that many women with PCOS are fighting against. IGF-1 and IGF-2
are also growth-promoting factors. As such, we do not need to be
directly consuming these either.

Then we come to the steroid hormones, namely the estrogen,
testosterone, progesterone, and cortisol that are present in milk. In a
system that is already prone to hormonal flatline, adding more to
that mix will only further confuse our receptors, our hypothalamus,
and our ovaries. Our goal is to restore the normal signaling



environment of the hormones, one that is primarily disrupted in
PCOS. Dairy products only serve to further confuse our hormonal
systems, and for that reason, I ask most women with PCOS to avoid
them entirely.



Source: Blum and Baumrucker, 2008; Pape-Zambito, Roberts, and Kensinger, 2010

I am not totally against dairy as a general rule, and it is true that
quality, grass-fed dairy products can provide good nutrition for some
individuals. However, in the typical woman with PCOS, they are
arguably one of the most important foods to avoid.

My patients often ask me how they can get their calcium if they
do not consume dairy. The first thing to note is that consuming large
amounts of calcium, as we have been advised by government
agencies, does not necessarily correlate with reduced fracture risk.
The World Health Organization has reduced its recommendations for
the consumption of calcium in favor of exercise (which has proven
to benefit bone density), maintaining good vitamin D levels, and
increasing the consumption of fruits and vegetables.

Protein can actually increase the excretion of calcium,19 so we
must look at calcium intake as a function of the overall diet you are
following. If you are consuming calcium with animal protein, such
as cow’s milk, the absorption is far less than what you might think.
If you are eating a healthy diet, avoiding processed foods,



consuming a large variety of calcium-rich, healthy, leafy green
vegetables, and getting regular exercise, you should easily reach the
amount of calcium recommended. Beware of calcium supplements,
particularly those of lower quality. Though the label may read a
large amount of calcium, only a small amount is actually absorbed
by the body.

In the Harvard Nurses’ Health Study, which followed more than
70,000 women for more than twelve years, it was found that
consuming dairy products had no effect on the fracture risk in these
women.20 If after increasing your consumption of green leafy
vegetables you feel you are still deficient in reaching your
requirements for calcium, it’s much better to choose a quality
calcium supplement to achieve your daily needs. Until recently, the
recommended daily amount of calcium for women of reproductive
age has been approximately 1,000 mg. However, several health
agencies have recently made changes to their recommendations on



calcium requirements. The World Health Organization now
recommends 500 mg per day, and Dr. Walter Willett, chair of the
Department of Nutrition at the Harvard T. H. Chan School of Public
Health, agrees. He states that high-dose calcium doesn’t provide any
benefits and that between 500 and 700 mg per day should suffice.

When it comes to supplementation, there are differences between
the forms of calcium. Many inexpensive forms of calcium, such as
calcium carbonate, do not have the same ability to slow the
breakdown process of bone. In fact, studies have found that better
forms of calcium, such as calcium citrate, may have increased
benefits in slowing bone breakdown by as much as thirty percent.
Other forms, which also have good absorption, include calcium
malate and calcium hydroxyapatite. However, as hydroxyapatite is
sourced from an animal (usually cows), the brand must be chosen
carefully.

Some foods are also fortified with calcium. Dairy alternatives
abound these days and there are many to choose from. The options
include—

Almond milk
Coconut milk
Rice milk
Cashew milk
Quinoa milk
Soy milk

I do not recommend that women with PCOS consume soy milk,
for reasons I’ll explain later. My favorites of the milks listed for
women with PCOS are almond milk, cashew milk, and coconut
milk. Each has a slightly different profile, with almond milk
generally being the lowest in calories. Cashew milk and coconut
milk offer a higher healthy fat profile and are more filling. Rice milk
is higher in carbohydrates and therefore not the best option.

Many boxed-milk alternatives contain carrageenan, which can
irritate the intestines for some individuals. There are now organic
brands that are free of this additive, so read your labels. Even better:
You may want to try making your own nut milks. It’s very easy with
a blender.

Gluten



Gluten, which is found in wheat, spelt, rye, and barley, is a food I
recommend that women with PCOS avoid, for the most part, though
this may vary from woman to woman. Gluten is made up of gliadin
and glutenin. The gliadin is the problematic part for most
individuals. In people with celiac disease, reactions to gluten can be
severe, damaging the intestines and causing severe destruction of the
intestinal cells. However, only one percent of the population has
celiac disease, so how does that apply to you?

First, gluten can be an inflammatory food. It creates leaky gut
and triggers immune reactions in many people. A growing body of
evidence suggests that a large percentage of people who do not have
celiac disease are sensitive to gluten, primarily because of these
inflammatory effects. Some people may have antibodies to gluten in
their stool or blood, yet they do not have celiac disease. Those who
are sensitive secrete increased amounts of a protein known as
zonulin in their intestines after consuming gluten. This protein
causes the intestinal barrier to leak, which can create a host of
negative effects for intestinal health. Around forty percent of people
carry the genes for celiac disease, predisposing them to sensitivities
to gluten, even though they may never develop full-blown celiac
disease. Now, thankfully out of the realm of being considered an
imaginary syndrome, non-celiac gluten sensitivity has been
confirmed as a real condition with increased intestinal permeability
responses to gluten ingestion, without the autoimmunity of celiac
disease.21

As women with PCOS have an excessive amount of
inflammation, this is problematic. I’ve found that many women with
PCOS feel much better without gluten as part of their diet. The only
real way to know if you are sensitive to gluten is to eliminate it from
your diet for a month. If you feel better, don’t eat it! That being said,
it is not necessary for the vast majority of women with PCOS to
avoid gluten to the degree that someone with celiac disease would.

It’s also interesting to note that gluten can have negative effects
on anyone, even if they are not particularly sensitive to it. It causes
permeability of the gut lining, allowing products from the intestine
to activate inflammatory responses, and has been linked to irritable
bowel syndrome.22

One of the best reasons to avoid gluten is that it increases leptin
resistance. A recent study showed a fifty percent increase in leptin
resistance after cells were exposed to gluten.23 Leptin resistance
increases hunger, causing us to eat more. This may be why wheat is



addictive, in a similar way sugar is. Gluten also contains small
peptides called exorphins, with opioid-like properties that some
researchers believe play a role in its addictiveness.

Grains

When it comes to grains in general, there may be good reason to
minimize their consumption. Many grains contain similarly
irritating, inflammatory substances such as gliadin. Grains, such as
corn, are one of the more common allergens, and the vast majority
are genetically modified.

Grains also contain phytates. Phytates have received mixed
reviews, so I’d like to take a closer look with you. Phytates are
found in plant seeds (grains) and have been referred to as “anti-
nutrients.” Phytates are also found in legumes and certain nuts,
which I’ll discuss in the next section. The amount of phytates in
foods is variable as well.

The main argument against phytates is that they decrease the
absorption of different minerals, including iron, zinc, and calcium.
This effect is only present directly after eating the food itself and
doesn’t last for long periods of time. So, as you can see, phytates are
something that you wouldn’t want to be consuming with every meal,
or you could potentially develop nutritional deficiencies over time.
In addition, if you are consuming a variety of foods with phytates,
you increase this effect exponentially. Therefore, I would suggest
that it’s best to be selective with your phytates: mostly nuts and
some legumes, if you are able to tolerate them.

Phytates are not all bad. They do have antioxidant and anti-
cancer properties. As such, we have to look at them as something to
balance in our diet rather than be afraid of. Although grains, such as
buckwheat, contain inositols, a compound we know is quite
beneficial for women with PCOS, the inositol must be cleaved from
the phytates within to be accessed. As such, I do not recommend that
women obtain their inositols from grains, because to get the
recommended amount, a large quantity would have to be consumed,
and this could disrupt the absorption of other minerals from the diet.

Rice may be an exception and is most likely one of the best-
tolerated grains, because it tends to have little allergenic potential.
That being said, its high insulin index means that it should be used
in small quantities only. In addition, although brown rice has been
long recommended as the healthier rice, it contains higher amounts
of phytic acid, which, for reasons stated earlier, may negate some of



its benefits. The occasional consumption of small amounts of steel
cut oats or quinoa would also be an exception for those who are not
sensitive to these, but this should be done within the following
insulin index guidelines.

The Ideal Macronutrient Structure for Your Meals
Before calculating the insulin counts of your meals, the first step is
learning to structure the components on your plate—protein,
vegetables, carbohydrates, and fat. Start with lean protein. The
portion should be about the size of the palm of your hand.
Depending on the protein you choose and your recommended insulin
count, which we will address next, you may be able to have more or
less. You’ll get a lot more portion-wise from choosing poultry or fish
when compared to beef. Half of your plate should be comprised of
vegetables. Add a serving of healthy fats (around one tablespoon of
a healthy oil or one serving of avocado or nuts).

Finally, add a small serving of carbohydrates. Choose from the
most nutritionally dense and least inflammatory carbohydrates first,
like berries, sweet potatoes, and squash. Yes, that’s right, fruits are
carbohydrates! You can occasionally have quinoa or white or brown
rice if your body tolerates it. Bread is not recommended, particularly
for those who want to lose weight, as it is typically made of
processed grains and almost always contains gluten. There are,
however, some gluten- and grain-free homemade breads high in
healthy fats and proteins that are an exception.

Your Ideal Insulin Count
Now that you’ve got an idea of how to structure your plate, let’s talk
about insulin counting. The insulin count that is best for you
depends on a few different things, including your level of insulin
resistance, your desire to achieve weight loss, and your personal
response to different levels of carbohydrate restriction. Once you are
used to the process of insulin counting, my hope is that you will be
able to estimate your most optimal meal structure without measuring
or calculating. At first, you may want to invest in a small kitchen
scale and some measuring cups to get familiar with the
recommended portions, particularly if weight loss is your goal.

Insulin counting is very easy: You simply add up the count of
each food or ingredient in your meal. Adjust the count for the
quantity that you consume. So, if you have double the quantity listed



of a food, just double the insulin count. As insulin indices have been
measured for certain foods, there are likely many foods you would
like to enjoy that are not included. In this case, just substitute the
insulin count of the most similar food when it comes to carbohydrate
or protein content. In time, the list will grow and many more foods
will be included.

Insulin Count Guidelines
As a general rule, for women who are insulin resistant, carry extra
weight around the abdomen, or who want to lose a significant
amount of weight, aiming for an insulin count of between fifty and
sixty per meal is often optimal. Some women may do even better
under fifty, but this should be supervised by a health-care
practitioner.
Table 9-7: Foods and Insulin Counts for Women with Significant Insulin Resistance

SAMPLE CHOICE INSULIN COUNT

Four ounces of roast chicken breast 17

Two cups of green vegetables 5

One half of an avocado 4

One half of a medium sweet potato (76 g) 23

Total 49

 

SAMPLE CHOICE INSULIN COUNT

Four ounces of white fish 15

Two cups of mashed cauliflower 12

One tablespoon of extra virgin olive oil 2

One cup of leafy green salad with lemon juice 0

One apple 15

Total 44

For women who are of average weight and mildly insulin
resistant, start with an insulin count of approximately fifty-five to
sixty-five per meal.



Table 9-8: Additional Foods and Insulin Counts

SAMPLE CHOICE INSULIN COUNT

Four ounces of roast chicken breast 17

Two cups of cooked broccoli 5

Half an avocado 4

Half a cup of rice 24

Total 50

For women with PCOS who are underweight, very lean, athletic,
and not insulin-resistant, aim for an insulin count between sixty-five
and ninety, as needed to support energy levels. You’ll soon learn
what feels best.
Table 9-9: Additional Foods and Insulin Counts for Lean PCOS—Non-Insulin
Resistant

SAMPLE CHOICE INSULIN COUNT

Six ounces roast chicken breast 26

Two cups of cooked cauliflower 12

Half an avocado 4

Half a cup of rice 24

One peach 10

Total 76

Adequate insulin is needed to support leptin levels in the brain.
This is why the very low-carb approach is often unsuccessful in
women with PCOS who are underweight, very lean, and non-insulin
resistant. This is particularly true for those women who have
difficulty gaining weight. Typical recommended eating plans for
PCOS can actually make matters worse in this situation. In these
cases, there is a predisposition to low leptin, and going too low on
the insulin count can shock the hypothalamus and interfere with
ovulation. I usually recommend adding extra protein for women
such as this. As you’ll see in the next table, additional protein is
included as well as ensuring that at least thirty-five points are
achieved through carbohydrates at each meal.
Table 9-10: Sample Foods and Insulin Counts for Very Lean or Athletic Women with
PCOS



SAMPLE CHOICE INSULIN COUNT

175 grams roast chicken breast 25.5

Two cups of cooked cauliflower 20

One half of an avocado 4

1 serving baked sweet potato fries 37

Dessert: One peach 9

Total 95.5

Some very athletic women will need many more calories than
this to support their activity level, so follow the same general
structure for your meal and increase the amount of each food, but try
to keep the composition approximately the same. Additional mini-
meals and snacks should also be added as needed for very active
women.

Again, this does not have to be exact, particularly in those who
don’t need or want to lose weight, but it serves as a general guideline
that can be followed. Over time, you’ll learn how to combine your
foods for optimal insulin responses in your body—and your insulin
sensitivity will gradually increase. In addition, there are always
exceptions, and some of you may feel best at a higher or lower
insulin count than your category indicates. I would tell you to listen
to your body and adjust to what feels right for you!

For those who want to lose significant weight, it may be
beneficial to determine your ideal intake with a nutritional
practitioner, such as a naturopathic doctor, dietician, or nutritionist,
as you’ll be able to get the personalized guidance you need along
your journey.

Following are some guidelines for you as you plan your meals and
snacks. I have included some recommended diets, along with sample
recipes, for you in Appendix D. Also, please visit my page at
http://www.drfionand.com/insulincount for calculators to help you
with determining and tracking your insulin count.

Sample PCOS Meal Plans
Breakfast

According to research, a breakfast high in healthy fats is associated
with metabolic benefits for the rest of the day.24 Because fats are low

http://www.drfionand.com/insulincount


on the insulin index, you may find that a lower insulin count of 35–
45 for breakfast may be beneficial, particularly if you are insulin
resistant. As always, it’s important to listen to your body and do
what feels best for you. Smoothies are a great option, as they are
fast, easy, and nutritious. I always recommend the following format:

25 grams of protein powder (vegan or collagen)
1 cup of vegetables (choose from romaine, kale, dandelion,
collards, spinach, or another green)
Choice of 2 cups frozen berries, ½ orange, 1 peach, or ½ apple
1–½ cups of unsweetened almond or coconut milk
Choice of ¼ avocado, 1 tablespoon of coconut oil, or 2
tablespoons of nut butter
1 tablespoon of chia seeds
Raw cacao or coconut (for extra flavor)

I’d like for you to think outside the box. Most women with
PCOS can’t handle high carbohydrate loads very well, and most of
our traditional breakfasts are carbohydrate based, so we need to
think outside of traditional Western-style breakfasts and make
choices that are healthy for us. I recommend having a serving of
vegetables with each and every meal, including breakfast.

Eggs are a popular breakfast food, and to add vegetables, we can
enjoy omelets with onions, peppers, mushrooms, and spinach for
breakfast. Some other breakfast choices include—

Two eggs, poached or over easy with stir-fried mushrooms and
cabbage as a side dish (Add some sea salt and apple cider
vinegar to the vegetables as you cook them for extra flavor.)
Root veggie hash (Sauteé sweet potatoes, cabbage, and chicken
with sea salt. Serve with a poached egg.)
All-natural, organic breakfast sausage with veggies on the side
Low-carb, high-protein “muffins” made with almond flour
(You can make these ahead of time and freeze them. See recipe
for “Protein-Packed Apple Cinnamon Muffins” in Appendix
D.)
Egg muffins to go (See recipe for “Egg Muffins with
Prosciutto” in Appendix D.)

Lunches and Dinners

As a general rule, you’ll want to portion your meals as already
outlined. This should, as a general rule, produce a good insulin



count. Choose a protein source approximately the size and thickness
of the palm of your hand. Fill the rest of your plate with vegetables.
Add a healthy fat source, such as avocado; some healthy oil, such as
coconut oil, avocado oil, or extra virgin olive oil; or two tablespoons
of nuts or seeds. Also, stop eating altogether after dinnertime. If you
are hungry, have a glass of herbal tea, sparkling water with lemon, or
even better, meditate, exercise, or read. This will produce a time of
intermittent fasting which many report helps with weight loss.

Quick Healthy Solutions
Sometimes you won’t have time to make an elaborate meal. As such,
you can make these quick meals in a matter of minutes that will be
full of nutrition and will keep your blood sugar stable:

Hard-boiled eggs with broccoli florets, a small handful of nuts,
and an apple
Canned wild Alaska salmon with mixed organic greens and a
handful of blueberries
Zucchini noodles with turkey meat sauce (Consider purchasing
a spiralizer to make quick veggie noodles.)
Taco salad of romaine lettuce topped with ground turkey and
chili seasoning, avocados, tomatoes, and bell peppers
Egg scramble with veggies and coconut oil
Broiled salmon with mashed turnips on the side
Pan-fried fish with salad
Chili (either vegetarian or omnivorous)
Anything made in the crockpot with protein, vegetables, and a
small amount of root vegetables, like sweet potato or squash

See Appendix D for a week’s meal plan with recipes.

Snacking

Women with Mild to Significant Insulin Resistance
When it comes to snacking, it is always good to preplan your snacks
and to avoid grazing outside of your snacking times. One morning
and one afternoon snack with an insulin count of less than fifteen is
ideal. Some women who are severely insulin resistant actually do far
better avoiding snacking between meals, as this allows insulin levels
to drop when not eating. Some examples include—

One ounce of nuts (a closed handful) and half a piece of fruit
Carrot sticks or romaine lettuce leaves dipped in guacamole



Chia pudding
Almond flour muffin
Broccoli slaw with homemade mayo
Slivered almonds with blueberries in coconut milk
Two boiled eggs

Women Who Are Non-Insulin Resistant, Athletic, or Underweight
It’s always best to preplan your snacks. However, if you feel hungry,
you may add additional snacks as needed. One morning and one
afternoon snack with an insulin count of around twenty is a good
idea. Some examples of healthy snacks include—

One apple and a handful of nuts
A shake with twenty grams of protein and berries
Slivered almonds with blueberries in coconut milk
Almond flour muffins
Chia pudding
Two boiled eggs and carrot sticks
Cucumber slices with guacamole
A handful of grapes with two macadamia nuts

Post-Workout Snacks
All women with PCOS should have a snack within fifteen to twenty
minutes of working out. This snack should be low in fat and contain
carbohydrates and protein. An insulin count of around twenty to
thirty is best. Some good examples include—

A shake (twenty grams of protein) with half of a banana
An egg-white omelet with a few sweet potato chunks
One quarter of a cold, baked sweet potato with tuna

Intermittent Fasting

For women who are significantly insulin resistant and who find it
very challenging to lose weight around the abdomen despite making
dietary changes and exercising, intermittent fasting can help break
this pattern. The most basic type of intermittent fasting involves
fasting after dinner for a fourteen-hour span. In those who are
severely insulin resistant, insulin levels can remain very high, and
fasting allows the insulin levels to drop. Intermittent fasting is often
an easy way to address the plateaus of weight loss resistance. Part of
insulin’s action is to inhibit the breakdown of fat, but when levels
are continuously high, as they are in insulin resistant people, the



cells remain in storage mode. Each time we eat, our insulin levels
rise again. Fasting gives the metabolic system a break, and it has no
choice but to release stored fat. Intermittent fasting can range from
hours to days. Please see the resources section or visit my website
for more information.

Overall, this nutrition plan offers a lot of flexibility, as most
types of healthy, whole foods can be included. Insulin counting gives
you a method to manage the impact that foods are having on your
PCOS by managing the single most aggravating nutritional factor to
the condition: foods that spike insulin levels. When you eat well-
structured meals as a habit, you’ll feel better. It also helps prevent
disease and heals your metabolism. And when you choose whole,
real, clean foods, you’ll be safeguarding not only your health but
that of future generations as well. Two tablespoons of vinegar before
meals and at bedtime may improve insulin sensitivity for those who
are insulin resistant. Raw apple cider vinegar is a popular choice
because it also contains fiber as a pectin.

This program is not meant to be a restrictive diet plan, but rather
a new way of viewing food and nutrition for the betterment of your
overall health. I hope that you’ll be able to take this information and
use it as a stepping-stone to learning the most optimal way of eating
for your unique expression of PCOS.



Appendix A
PCOS AND FERTILITY

Even miracles take a little time.
—FAIRY GODMOTHER

Thirty-six-year-old Maria had been married for three years. Maria
was a medium-framed woman with brown hair and green eyes who
had the tendency to carry a little extra weight around her middle. As
soon as she met her husband, they decided to begin their family.
Unfortunately, Maria’s PCOS had something else in mind. Maria’s
periods had never been very regular, and her cycles ranged from
thirty-three to forty-three days. Maria also suffered from some of the
other characteristics of PCOS. Last year, she had undergone a
multitude of laser sessions to remove unwanted facial hair. Her
joints ached on a daily basis, and she had various allergies. Maria’s
ultrasounds showed the classic string-of-pearls appearance. Maria
had Type 1 classic PCOS. Her factors included high androgens,
ovulatory dysfunction, insulin resistance, and inflammation.

After trying to conceive for a whole year, not only was Maria
still not pregnant, it also seemed more and more likely that she
wasn’t ovulating very often at all. Her friends all seemed to become
pregnant within a month or two, which only made matters worse.
Every pregnancy announcement felt like a blow to the chest.

Concerned, Maria began tracking her cycle days carefully on a
calendar, taking her temperature faithfully each morning and plotting
it precisely on a graph. Her temperature line was a long jagged
pattern and didn’t look like the beautiful two-sectioned charts that
she would pore over during her late-night Internet searches.
Frustrated, Maria moved on to the expensive ovulation sticks from
the drugstore. Stick after stick was used, and nothing made sense:
They seemed to constantly be negative, just like her pregnancy tests.
In fact, it seemed like all she ever saw was one solid line and a
second fainter line, instead of the strong positive line shown on the
package. Her frustration grew.

Maria, at her breaking point, visited a local fertility clinic, where
she endured several cycles of medication and artificial insemination
treatments. These, too, proved unsuccessful. PCOS had wreaked



havoc on Maria’s hormones, skin, and body: She was determined
that this disorder would not also threaten her ability to have children.

PCOS and Infertility
Just like Maria, many women with PCOS have difficulty conceiving.
PCOS is the cause of more than seventy-five percent of cases of
anovulatory infertility and is a leading cause of infertility in general.
Although many women with PCOS do not have any difficulty
becoming pregnant, it is definitely one of the most challenging and
stressful results of the disorder.

The reason that women with PCOS have trouble conceiving lies
in three main concerns:

1. Ovulatory difficulty
2. Hormonal imbalance
3. Increased miscarriage risk

Since one of the three main criteria for PCOS includes delayed
ovulation or lack of ovulation, it’s quite easy to see why fertility
would be affected in many women: Not knowing when you are
ovulating is a definite hurdle on the road to becoming pregnant. To
make things even more challenging, ovulation prediction kits are
often completely inaccurate in women with PCOS. The hormonal
marker that is detected with ovulation prediction kits (OPK) is the
luteinizing hormone (LH). The control strip of an OPK turns a solid
color. The second line measures LH. When LH surges, the second
line should turn as dark as the first line. A second line that is lighter
than the first is not considered to be a true positive (Figure A-1). In
PCOS, LH is often high at unusual times of the cycle. As a result,
there can be false positives. OPKs may never register truly positive
for women with significant female hormone imbalance and irregular
ovulation. This just adds to the massive stress that goes along with
trying to conceive.

In addition to not being able to use the most convenient at-home
method to detect ovulation, many women like Maria may go several
months without ovulating at all. In such cases, there may be little
way to know when the most fertile time is coming. Women in these
groups have to try to conceive without knowing when is the best
time to get pregnant. As such, it’s pretty clear why it’s no easy to
task to make a baby when you have PCOS. Another factor is the egg
quality isn’t quite what it should be in women with PCOS, as the



abundance of testosterone, insulin, and anti-Mullerian hormone
alters the structure and function of the follicle.

Figure A-1: Hormonal Markers and Ovulation Prediction Kits

Cervical Mucus in PCOS
When it comes to ovulation detection in PCOS, it’s not all bad news.
One way that women with PCOS may be able to detect their fertile
time is through the observation of the cervical mucus. After the
menstrual period, a follicle should grow in preparation for ovulation
and a dominant follicle will be selected. As the follicle grows, it
produces increasing amounts of estrogen. Estrogen stimulates the
cells of the cervix to produce a special type of mucus, known as
“fertile mucus.” This mucus is very similar in texture to that of an
egg white. It’s slippery and stretchy and can often be noticed when
wiping (Figure A-2). At times of the month when fertility is low, the
cervical mucus may range in texture from sticky to creamy. Watery
cervical mucus is considered to be the second most fertile compared
to the egg white texture. So go ahead and try to conceive if you see
either of these two types of mucus!



Figure A-2. Testing Cervical Mucus. Copyright Menstrupedia.

A False Peak
When you have PCOS, there are important things you need to know
about cervical mucus. When a woman has irregular ovulations, there
may be occasions in which the egg begins to grow and release
estrogen, and instead of ovulating, it stalls. This initial release of
estrogen causes fertile-type cervical mucus to be produced without a
corresponding ovulation. This is known as a “false peak.” Some
women with PCOS even have fertile-type cervical mucus through
their entire cycle. As such, we don’t know that every production of
cervical mucus is a true ovulation, but if you’re trying to conceive
and you see cervical mucus that is egg white-like in texture, it would
definitely be a good idea to try to conceive at that time.



Basal Body Temperature Charting
Basal body temperature (BBT) charting is an excellent way to track
cycles in women with PCOS. Through this method, we can
determine the length of the follicular phase (the period of time when
the egg develops in the ovary prior to ovulation) and the luteal phase
(the period of time after ovulation before the menstrual period
starts). BBT charting is a very valuable tool for any woman with
PCOS who is trying to conceive, so she can identify her patterns and
check for luteal-phase defects or low progesterone. The downside of
BBT charting is that it is not predictive and generally confirms
ovulation after it has happened. This is because the basal
temperature will rise 0.5–1 degree once ovulation has occurred. In a
woman with PCOS, we often see that the first phase of the basal
body temperature chart is longer than the typical fourteen days. This
is because it takes longer for the eggs to develop under the influence
of excess testosterone and LH. Women with PCOS often have a long
follicular phase and a short or normal luteal phase. Women in the
ovulatory phenotypes, however, may have a normal follicular phase.

You can purchase a basal digital thermometer from any
drugstore. The main difference is that most basal thermometers have
an additional tenth of a digit and often have a memory that can store
your last temperature. However, many women use a regular digital
thermometer, which also works very well. Place the thermometer by
your bedside and do your best to take your temperature at the same
time each morning. Most women use the under-the-tongue method;
however, vaginal temperatures are also accurate.

It is important that you take your temperature immediately upon
waking, without moving about too much, as this can raise your core
temperature. Other things that can decrease the accuracy of your
reading are illness, alcohol consumption, insomnia, or taking your
temperature at irregular times.

Plot your temperature on a graph. There is a graph for you to
print and use on my website at
http://drfionand.com/resources/bbtchart. Alternately, there are many
wonderful apps available for tracking your basal body temperature
—a few are listed in the resources section.

Once you have plotted your temperatures, draw a line connecting
the dots on the graph. You should see two distinct patterns within
your graph if you have ovulated. Many women with PCOS will not
see these two distinct sections, particularly if they have not ovulated.
Don’t worry if this is the case. BBT charting is really only a tool to

http://drfionand.com/resources/bbtchart


learn more about your cycle. If you don’t ovulate regularly, you
should see improvements in your chart as you undergo treatment,
and this can be very exciting!

Figure A-3: PCOS Chart

Cervical Position
Fortunately, cervical position seems to be an accurate method of
ovulation detection for women with PCOS. The cervix, which is the
opening that the sperm must pass through to gain entrance into the
uterus, will actually change position as a woman enters her fertile
time. Although this method sounds difficult, it is actually quite
simple. You’ll always want to check your cervical position around
the same time each day, as sometimes the cervix will move higher
into the vagina at night during sleep. Squatting or propping a foot on
the toilet or bathtub can often make it easier to detect the position of
the cervix. To check your cervical position, do the following:

1. Wash your hands and make sure that you don’t have any
vaginal infections caused by yeast or bacteria.

2. Gently insert your index or middle finger into your vagina until
you feel your cervix. It should feel just like a bump and should
be toward the very back part of your vagina.

At the beginning of your cycle, during menstruation, your cervix
will feel very firm, like the tip of your nose, and it will be fairly low



down and easier to find. The cervix opens during the period, to
allow the menstrual fluid to be released. As you approach ovulation,
your cervix begins to move up, deeper into the vagina, and may be
harder to locate. As you get close to ovulation, the cervix will soften
and will open slightly. After ovulation, the cervix closes, becomes
firm again, and moves downward. It will remain closed until the
period begins.

High-Tech Ways to Identify Ovulation and Cycle
Monitoring
If you are attending a fertility clinic or seeing a gynecologist, you
may be offered cycle monitoring. Typically, this monitoring involves
going into your clinic daily for blood work and ultrasound. If you
are menstruating, cycle monitoring will begin on Day 1. For women
with PCOS who have irregular menses, cycle monitoring is often
done after induction of the period with progesterone.

Bloodwork that is completed on the first day of cycle monitoring
often includes follicle-stimulating hormone (FSH), luteinizing
hormone (LH), thyroid-stimulating hormone (TSH), estradiol, and
progesterone. After Day 1, bloodwork often includes LH, estradiol,
and after ovulation, progesterone. To briefly review them, FSH and
LH are pituitary hormones. These can indicate the “baseline” of
ovarian health. If FSH is high, it can indicate poor egg quality or
diminished ovarian reserve. We often see high LH in PCOS.
Estradiol should be at a relatively low level on Day 3, and
progesterone should be exceptionally low then. Estradiol increases
as the follicle grows in preparation for ovulation. Progesterone is
released after ovulation occurs.

Typically, cycle monitoring is done early in the morning, as it
takes several hours to get the results, and if ovulation is detected,
this allows timing of intercourse.

What to Look for in Cycle Monitoring
As your cycle progresses, your ovary will select a dominant follicle
that is to be ovulated. As the follicle matures, it produces increasing
amounts of estradiol, the main form of estrogen. The average
estradiol level from a mature follicle is 200 to 400 pg/ml. As
estradiol rises, the pituitary senses this and releases a sharp surge of
LH, which triggers ovulation. As the doctor sees that the LH is
rising, they may let you know that you are about to ovulate, and that



this is a good time to conceive. After ovulation has occurred, the egg
will burst from the follicle and begin its journey down the tube. The
follicle, still in the ovary but now without its egg, transforms into the
corpus luteum. The corpus luteum makes a large amount of
progesterone for the rest of the luteal phase, after which time it
disintegrates.

A small amount of progesterone is also continuously produced
by the adrenal glands. As such, the baseline progesterone levels on
cycle day 3 are typically around 1.5 ng/ml or less. Once ovulation
has occurred, the progesterone levels rise to 10–18 ng/ml or more by
seven days after ovulation (see Figure A-4).

Figure A-4: Progesterone Levels During Menstrual Cycle

Traditional Treatments for Infertility in Women with
PCOS
In conventional medicine, treatment for fertility in PCOS typically
revolves around what is known as ovulation induction, or “super
ovulation.” Since lack of ovulation is one of the most important
factors impacting fertility in women with PCOS, medications are
commonly used to stimulate the ovary to release an egg. However,
it’s important to know that for women who already ovulate, this type
of medication may not increase fertility very much!

Clomiphene



Clomiphene is often the first-line intervention used to treat infertility
in PCOS. This medication is known as a selective estrogen receptor
modulator and is typically prescribed for five days during the cycle,
typically from Day 5 to Day 9. The standard starting dose is 50 mg
per day. In many clinics, progesterone will be prescribed after
ovulation to help promote implantation. The success rate of
clomiphene is approximately ten percent per month for a woman
with PCOS who is under thirty-seven years old. For women who
ovulate regularly, the success rate is actually only one percent higher
than trying naturally.

Clomiphene works by blocking estrogen receptors in the
hypothalamus, which is the hormone control center of the brain.
With these receptors blocked, the hypothalamus and pituitary gland
are tricked into believing that estrogen is low, and they try to make
more by stimulating the ovary to produce an egg. If a woman does
not ovulate on 50 mg of clomiphene, it is often increased by 50 mg
increments during subsequent cycles.

For a medication, clomiphene also has a very long half-life of
approximately seven days. That means that only half of the
medication will be excreted in a week, resulting in a good amount of
it lingering in the system for some time, particularly if cycles are
done back-to-back.

Side Effects

Common side effects can include temporary enlargement of the
ovaries as well as hot flashes. Some women also experience mood
changes, psychiatric concerns, GI effects, breast discomfort, and
visual disturbances. Unfortunately, clomiphene also has some anti-
fertility effects, including thinning the endometrial lining and drying
up cervical mucus, which is not ideal.

Clomiphene is also associated with an increased risk of multiple
births. Overall, the chances of conceiving twins on clomiphene is
around seven percent, with a one percent chance of conceiving
higher-order multiples, such as triplets or quadruplets. Multiple
pregnancies are at higher risk than single pregnancies and can be
particularly risky in women with PCOS who may have other
complicating factors, such as gestational diabetes.

 

Conventional Medications for PCOS Fertility Treatment



- Clomiphene

- Letrozole

- Gonadotrophins

- Metformin

- Progesterone

- Low-dose aspirin

- Immune-modulating medication

 

Success of Clomiphene

Clomiphene does not appear to be very successful in women who
ovulate normally, with only a five percent success rate per cycle
(compared to four percent without). In women who have difficulty
ovulating, the pregnancy success rate is much higher, ranging from
ten to thirty percent. For women who do not have fertility problems,
the chance of conceiving on any one cycle is around ten to twenty-
five percent.

Many clinics recommend that a couple not complete more than
three consecutive clomiphene cycles due to its long half-life as well
as the fact that eighty-five percent of successful clomiphene cycles
occur within the first three cycles. To make it short, if it doesn’t
work in three cycles, it’s pretty unlikely to work after that, and the
negative effects may outweigh success. Some clinics, however, will
do up to six consecutive cycles.

Letrozole
Letrozole is a medication that is used off-label for fertility purposes.
It is actually a medication that has been developed for the treatment
of postmenopausal breast cancer, but doctors have found that it can
also trigger ovulation if used in a similar way to clomiphene.
Letrozole blocks what is known as aromatase, which is an enzyme
that converts testosterone to estrogen. As such, the brain perceives a
low level of estrogen and then hopefully stimulates ovulation.

Side Effects

Letrozole appears to have a lower side effect profile than
clomiphene, as it is excreted much more quickly, and its overall



action is different. A Canadian study that was presented at the
American Association for Reproductive Medicine Conference in
2005 suggested that there was an increased risk of birth defects for
women using letrozole.1 This was countered later by a more detailed
follow-up study that found it, in fact, caused a lower rate of
congenital malformations (2.4 percent) and chromosomal
abnormalities than clomiphene’s 4.8 percent.2

Progesterone
Progesterone is often added to medicated cycles after ovulation, as it
helps to prepare the lining for implantation. This is particularly
important for women with PCOS, since many have low
progesterone-to-estrogen ratios. This low ratio occurs because the
first half of the cycle is typically longer than the second half,
resulting in a relative excess of estrogen to progesterone.

Progesterone is particularly important in IVF because after the
follicles are retrieved from the ovary, the corpus luteum isn’t able to
produce enough progesterone because it is punctured when the eggs
are retrieved. As such, very high doses of progesterone, such as
400+ mg per day, may be commonly used in women with PCOS
who are undergoing in vitro fertilization (IVF).

Immune-Modulating Medications
For patients who have had recurrent miscarriages or implantation
failures, some doctors are now prescribing medications to calm the
immune system. These include steroids, such as dexamethasone;
anti-clotting agents (aspirin or low molecular weight heparin, for
instance); and immune modulators (such as IVIG, intralipids, or
lymphocyte immunization therapies). One common side effect of
immune suppressants in particular is an increased risk of infection.
For anti-clotting agents, there is an increased risk of bleeding.

Gonadotropins
Gonadotropins are injectable fertility drugs that can stimulate
ovulation. These stronger drugs are often used when a woman does
not respond to, or achieve pregnancy after, clomiphene or letrozole.
Gonadotropins are actually forms of FSH and LH, which are the
same hormones that are produced by the pituitary gland to stimulate
the ovary naturally. Injections usually begin on Day 3 or 4 of the
menstrual cycle and last approximately eight to ten days. During



injections, patients are carefully monitored through bloodwork and
ultrasound to determine the number of follicles and the staging of
ovulation.

Once it appears that ovulation is imminent, patients are given a
“trigger shot” of human chorionic gonadotropin (hCG) to stimulate
ovulation. At this point, intrauterine insemination (IUI) is often
performed. These same medications are also used in IVF, which is a
more involved process. In IVF, after the trigger shot causes the eggs
to mature, they are extracted from the ovary and fertilized and then
reim-planted into the uterus.

Side Effects

As injectable gonadotropins are much more direct and powerful than
medications such as clomiphene, many more follicles will mature
during the cycle. In women with PCOS, who often have an
abundance of follicles in the first place, gonadotropins are even
more risky.

Women with PCOS are at increased risk for ovarian
hyperstimulation syndrome (OHSS) and may produce a large
number of follicles on stimulation. OHSS can be a serious condition
resulting in severe abdominal water retention and even
hospitalization, so women with PCOS must be monitored carefully
when using gonadotropins. In women with PCOS, a GnRH agonist
called leuprolide is often used to stimulate ovulation instead of hCG,
as it reduces risks of hyperstimulation syndrome. Coasting is another
method used to prevent OHSS in women with PCOS undergoing
IVF. In coasting, gonadotropins are stopped at a certain point,
allowing follicles to “coast” and estradiol levels to calm before the
trigger shot.

The risk of twins and even triplets or higher-order multiples is
also greatly increased with gonadotropins, particularly when IUI is
used. This is because in an IVF cycle, one embryo can be selectively
transferred back into the uterus. In an IUI with injectables, all eggs
that have matured will have the opportunity to be fertilized. As such,
women with PCOS are often prescribed very low doses of
gonadotropins during an IUI cycle.

Metformin
Metformin is also commonly used during fertility treatment for
women with PCOS. It can be used as a stand-alone treatment, as



research suggests that it may increase the number of natural
ovulations in women with PCOS. Metformin works by increasing
insulin sensitivity, hence reducing the harmful effects of high insulin
on the ovary. That said, metformin may not translate into live births
and take-home babies. In most trials on this subject, clomiphene and
metformin were combined, and in the women taking metformin,
there was only a slightly increased rate of live births. However, to
counter, there was also an increased rate of miscarriage in metformin
groups. As mentioned before, metformin may interfere with one-
carbon metabolism and mitochondrial function, and therefore more
research needs to be done to fully understand its effects on fetal
development. As discussed in chapter 3, the most common side
effects of metformin are gastrointestinal, including cramping,
nausea, and loose stools.

Fertility Procedures
We have discussed the medications used in conventional fertility
care. Now, I’ll outline what happens during the most common
fertility clinic procedures for women with PCOS.

IUI

Intrauterine insemination is when washed sperm are injected directly
into a woman’s uterus. To wash sperm, the sample is taken and
individual sperm are separated from the seminal fluid. This helps to
remove any dead or unhealthy sperm, mucus, or white blood cells.
Also, in order to inject the sperm into the uterus, the seminal fluid
must be removed, as it contains prostaglandins that can cause
cramping. Normally, the cervix will filter out much of the
prostaglandins.

IUI can be useful if there is any issue with male-factor infertility.
It can be done naturally or teamed up with medications, such as
clomiphene or gonadotropins. As mentioned previously, IUI may not
be performed on a woman with PCOS if injectables are given, as
there may be multiple follicles that have matured and the risk of
multiples would be much higher.

IVF

You’ve probably heard quite a lot about IVF, as it’s definitely the
most popular and well-known fertility procedure. IVF involves the
use of gonadotropins (injectables) to help the ovary produce multiple



follicles and eggs (see Figure A-5). The follicles are then retrieved
from the ovary through the wall of the vagina while the patient is
under sedation.

Figure A-5: The IVF Process

The eggs are then fertilized in the laboratory and matured for
either three or five days. This is where the term “test-tube baby”
came from. After the embryos have developed, they are then
transferred selectively back to the uterus.

Most modern clinics will do a single embryo transfer to reduce
the likelihood of twins and multiple births, but in cases where there
has not been success in the past, or when the embryo quality does
not look ideal, more than one embryo may be transferred.

During IVF, embryos are graded on their quality, which is
decided upon by the number of cells and overall structure. An
embryo that has developed to five days and has reached the stage
known as blastocyst is considered to have the best chance of success
in implantation.

Natural Fertility Treatments for PCOS
Now we enter the fascinating world of how to treat subfertility in
PCOS naturally. Note that I said subfertility, rather than infertility. In



almost all cases, women with PCOS can conceive. It simply takes
the right treatment.

As is always the case, the first step is to address nutrition and
lifestyle. As outlined in chapter 9, women with PCOS oft en do best
eating foods that create lower insulin responses and on a plan that is
high in vegetable intake and moderate in high-quality lean proteins
and healthful fats. This way of eating lowers insulin levels, reducing
any harmful impact on the ovaries. Exercise is also a helpful strategy
for women with PCOS who are trying to conceive. I oft en
recommend a moderate strength-training program three to four times
per week.

In many cases, treatment with nutrition and exercise are all that
is needed for women with PCOS to be able to conceive. In other
cases, it may not be enough. Fortunately, there are some
supplements that can be exceptionally helpful for women with
PCOS when it comes to getting pregnant.

Inositol Complexes
Inositols are profoundly important for women with PCOS who are
trying to conceive. Studies have suggested that inositol plays a
crucial role in cell growth and development. Myo-inositol regulates
the secretion from glands, such as the ovaries, and may be
responsible for important signals essential for egg development.
Numerous studies have confirmed that the presence of myo-inositol
in the follicular fluid has a positive correlation with egg quality and
maturation, particularly for women with PCOS.3

When it comes to fertility, inositol has been involved in some
fascinating research in the PCOS world. A study published in 2012
in the Archives of Gynecology and Obstetrics found that a
combination of D-chiro-inositol (DCI) and myo-inositol in a ratio of
1 to 40 was able to improve egg quality and pregnancy rates in
women with PCOS undergoing IVF.4

Overall, it has been found that myo-inositol can improve ovarian
responsiveness to the natural hormones FSH and LH that are made
by a woman’s pituitary gland and can help to reestablish timely
ovulation. This can increase the chances of a spontaneous
pregnancy. Other research has found that myo-inositol is simply an
excellent “ovary vitamin,” as it can improve follicle health and
implantation rates during IVF cycles for women without PCOS as
well.5



I can recall one patient in particular, Suzanne, a twenty-seven-
year-old woman with PCOS, who after trying to conceive for over a
year began on a course of myo-inositol and swiftly became pregnant
within just two months. She was amazed at how quickly it worked
for her and at how relaxed she felt with the treatment. Myo-inositol
has another wonderful benefit: It reduces anxiety. This is always
helpful for those on the stress-inducing infertility journey.

The inositols are generally very well tolerated. Rare side effects
can include mild gastrointestinal upset and/or loose stool.

DCI
D-chiro-inositol (DCI) has been used in combination with myo-
inositol for the treatment of infertility. It seems that DCI has quite a
beneficial effect on insulin resistance in PCOS. A study looking at
fifty-four women with PCOS provided increasing doses of DCI,
ranging from 300 to 2,400 mg of DCI.

Unfortunately, however, women in the groups receiving the three
highest DCI doses had poorer egg quality and lower-quality embryos
in fertility treatment.6 As such, and as the study noted above
suggests, DCI may be best utilized in fertility patients at lower
doses. That being said, it appears that DCI is, in fact, a beneficial
product for women with PCOS who are trying to conceive,
particularly when used in the recommended doses. DCI is generally
very well tolerated. Rare side effects can include mild
gastrointestinal upset and/or loose stool.

Combined Inositol Therapy
It’s currently thought that the optimal ratio of myo-inositol to DCI
for fertility may be 40:1. This is the ratio found in plasma. This
specific ratio appears to be more effective than either myo-inositol
or DCI alone when it comes to metabolic health and ovulatory
function without negatively impacting oocyte health. This would be
the equivalent of 4 grams of myo-inositol along with 100 mg of D-
chiro-inositol per day, often in two divided doses.

N-Acetyl Cysteine
N-acetyl cysteine (NAC) is another supplement that has been
researched for the treatment of PCOS-related infertility. NAC is a
compound that comes from the sulphur-containing amino acid L-
cysteine and has been traditionally used to thin out mucus during



bronchitis or other chest conditions. It has also been used in
conventional medicine to prevent liver damage from alcohol and
acetaminophen. This same compound has been researched for
fertility in PCOS.

One of the first studies on NAC for fertility in PCOS was a 2005
study on women who previously did not ovulate when given
clomiphene. Giving NAC to these women in addition to the
clomiphene increased the rates of ovulation and pregnancy
significantly.7 Another study repeated this finding in 2012,
discovering that in a group of 180 women with PCOS, 1.2 grams per
day of NAC plus clomiphene improved the number of follicles
retrieved, the thickness of the endometrial lining, and ovulation and
pregnancy rates when compared to clomiphene alone.8

The reason that NAC seems to be such a powerful therapeutic
treatment for PCOS lies in several properties. It is a powerful
antioxidant and increases the amount of the master antioxidant
glutathione produced in the ovary, which is crucial for fertility. It
also increases insulin sensitivity, is anti-inflammatory, and reduces
serum testosterone levels and the free-androgen index.9 Women with
high androgens, anovulation, insulin resistance, and inflammation
can all benefit from NAC.

Side Effects

Rare side effects of NAC are heartburn, nausea, or changes in bowel
movements. Many patients find that taking it with food is very
helpful in preventing these side effects.

Vitamin D
Vitamin D is a crucial compound for women with PCOS who wish
to achieve pregnancy. Although commonly known as a vitamin, it is
actually an important hormone involved in many processes of the
reproductive cycle. Vitamin D receptors have been found in the
ovary, endometrium, and placenta. A deficiency of this hormone can
even contribute to the arrested development of follicles in the ovary
of women with PCOS, stopping ovulation. Mice whose vitamin D
receptors have been genetically removed demonstrate severe
abnormalities in the folliculogenesis process (the growth of the
eggs).

In a study on 368 women undergoing IVF, the patients that were
deficient in vitamin D had lower pregnancy rates.10



Deficiencies of vitamin D have been linked to alterations of LH
and sex hormone-binding globulin, testosterone levels, insulin
resistance, and serum insulin levels in women with PCOS. Women
with deficiencies of this key vitamin have even been found to have
close to half the success rate in IVF cycles compared to women with
optimal vitamin D levels. Vitamin D receptors also play an
important role in estrogen production in the ovary, and it is known
that vitamin D deficiency is also linked very clearly to insulin
resistance in PCOS.

So now that it’s clear that women with PCOS need to have
excellent vitamin D status in order to achieve pregnancy, my general
recommendation is that women with this condition should have their
vitamin D levels checked regularly. A goal for women with PCOS
should be 50–70 ng/ml (or 124–175 nmol/l).

Forms of Vitamin D

The best form of vitamin D is vitamin D3, also known as
cholecalciferol, which is the natural form of D that your body makes
from sunlight. The vitamin D3 that is readily available is usually
manufactured from sheep’s lanolin, which provides the same type of
vitamin D that your body manufactures. For deficient patients, 4,000
IU may be taken daily to restore levels.

Vitamin D2, which is often manufactured from a yeast source, is
generally not as well absorbed as D3. Studies indicate that D2 is
much less potent and has a shorter duration of action than vitamin
D3. Overall, D3 has been estimated to be around three times as
effective.

Historically, however, if a patient is severely deficient, single
large doses of vitamin D can be prescribed in 50,000 IU capsules by
a physician. Women with all expressions of PCOS should pay close
attention to their vitamin D levels.

Side effects of vitamin D are extremely rare. However, it is not
recommended to have levels above the reference range until there is
more long-term data.

Berberine
Berberine is a newer compound to the PCOS fertility scene. It’s an
active component of several different plants ranging from barberry
to goldenseal and is especially prominent in a variety of herbs rooted
in the traditional Chinese medicine profession, such as Rhizoma



coptidis and phyllodendron. In traditional Chinese medicine,
berberine has been used to improve insulin resistance and treat
diabetes for centuries. Modern studies have suggested that berberine
actually has an action similar to metformin as an insulin sensitizer.
Now, research suggests that this compound may also have an
application for PCOS-related infertility.

A 2013 study on 150 women with PCOS who were undergoing
IVF investigated the use of berberine. In this trial, the groups of
women were placed either on metformin, berberine, or a placebo.
Both metformin and berberine similarly improved the pregnancy
rate and reduced ovarian hyperstimulation syndrome. Berberine did
even better: It specifically improved live birth rate as well.11

Overall, it appears that berberine may be a viable alternative to
metformin for the treatment of infertility in women with PCOS and
is particularly useful for women who suffer from insulin resistance
or who are overweight. Side effects of berberine include
gastrointestinal upset and loose stool.

Maitake Mushroom
Grifola frondosa (also known as maitake mushroom) is a mushroom
that has many different medicinal uses. Apart from its powerful
effects on the immune system, maitake is a useful treatment for
PCOS-related infertility. In 2010, a study conducted on eighty
Japanese patients with anovulatory PCOS found that Grifola
frondosa induced an ovulation rate of 76.9 percent at a dose of 250
mg of dried maitake mushroom powder per tab, at a dose of 3 tabs 3
times daily between meals.12 For patients who had previously been
resistant to clomiphene, adding maitake to their regimes resulted in
an ovulation rate of seventy-five percent.

Maitake’s positive action on ovulation is thought to be from its
effects on insulin resistance, which have been well researched, as it
is commonly used for the treatment of diabetes. As such, it’s very
helpful for women with insulin resistance. Maitake mushroom is
also well suited to women with high androgens, as it has been found
to exert anti-androgenic effects.

Natural Progesterone Cream
Many women with PCOS have low progesterone levels, which
commonly occurs due to poor follicle health and delayed ovulation.
Overall, there is a relative excess of estrogen, given that the



follicular phase is often quite lengthy, and the amount of
progesterone supplied in the shorter luteal phase may not be enough
to sustain a pregnancy. As such, many women with PCOS find it
helpful to use natural progesterone products that are available over
the counter. It is important not to use these products prior to
ovulation, however, so a woman should be able to identify her
ovulation timing before utilizing them. The cream is generally
applied to the capillary rich surfaces, such as the face, neck, chest,
breasts, inner arms, or palms.

Rotate the area of application daily to avoid saturating the same
area with the cream. It is very important to cycle progesterone on
and off, unless specifically prescribed by your doctor, to avoid
creating a continuously high level of progesterone, which could
inhibit ovulation. Natural progesterone cream can be used by women
who don’t ovulate regularly or have luteal phase defects. It can also
be used in women who don’t ovulate at all, but this is more complex
and should be supervised by a health-care practitioner. Finally, it can
also be used in early pregnancy to assist in preventing miscarriage.
For women who have had or who have a family history of female
reproductive or breast cancers, all hormones should be used under
strict supervision of a physician.

Vitex Agnus-Castus
Vitex agnus-castus is a beautiful plant with some remarkable
properties. Also known as chaste tree or chasteberry, it is a very
popular herb in women’s health. As described in detail in chapter 6,
it is believed that vitex works primarily on the pituitary gland and
the opiate system in the brain.

Vitex is a plant that may be either beneficial or detrimental to
women with PCOS when it comes to fertility. There is some
evidence that vitex can either reduce or increase the amount of
prolactin, depending on the dosage used. Typically, vitex is most
effective when a woman has a higher-than-average prolactin level,
as prolactin hinders ovulation, disrupting the natural production of
fertility-promoting progesterone.

Vitex is thought to be helpful for luteal phase defects, which are
common in PCOS. Luteal phase defects are the result of low
progesterone levels. A weak luteal phase from low progesterone can
make it difficult for the embryo to implant successfully in the womb.
In some cases, luteal phase defect may even be caused by “hidden”
elevated prolactin levels, also known as latent hyperprolactinemia.



One study found that in a group of fifty-two women with luteal
phase defect due to latent hyperprolactinemia, there was a
significant increase in the length of the luteal phase with vitex
therapy.13 As previously discussed, vitex can also act to slow the
pulsing of GnRH due to its effects on the hypothalamic neurons, a
benefit for women who have pituitary-related ovulatory problems.

With respect to dosing and more about indications, please see the
detailed information on vitex in chapter 6.

Black Cohosh
Black cohosh (Cimicifuga racemosa) is an intriguing women’s
health botanical that provides clear benefits for the treatment of
infertility in PCOS. An Egyptian study found that this cluster-
flowered member of the buttercup family might be comparable to
clomiphene in ovulation induction in women with PCOS. The study
provided one group of women with black cohosh at 20 mg daily for
ten days and a second group of women with clomiphene. The result
for the cohosh group was similar to the clomiphene group with
respect to FSH/LH ratios. Progesterone levels and endometrial
thickness were both higher in the black cohosh groups. Most
importantly, the pregnancy rate was also higher.14

Cohosh has also been combined with clomiphene in research,
and it has been found to decrease some of the negative side effects
associated with the drug, such as thin lining and scanty cervical
mucus. In the groups where cohosh was combined with clomiphene,
there was a thicker endometrial lining, increased progesterone, and
an increased clinical pregnancy rate.15

Additionally, black cohosh possesses anti-inflammatory
properties, which may be beneficial for PCOS. It’s important to note
that in some patients, however, black cohosh may raise liver
enzymes. As such, if you are using this herb, you should be
monitored by a physician or naturopath to ensure that you can
tolerate it. If you have liver disease, black cohosh may not be a good
choice for you. Black cohosh may be particularly helpful for patients
who have female hormonal imbalance and ovulatory dysfunction as
a stronger factor in their case.

Dosing of black cohosh for fertility is typically 20 mg per day
from Day 1 to Day 10 of your cycle.

Resveratrol



Resveratrol is a natural polyphenol that is found in grapes, berries,
nuts, and red wine. It has been widely studied for its benefits to the
cardiovascular system and for its effects against cancer.

Resveratrol appears to stop the overgrowth of ovarian theca
cells. In a PCOS ovary, there is an overgrowth of these testosterone-
producing cells. These cells are involved in the enlarged, cystic
appearance of the ovaries in PCOS, as they hinder ovulation.
Resveratrol can regulate the overgrowth of theca cells, helping to
normalize the structure and function of the ovary in women with
PCOS.

It is also anti-inflammatory and reduces clotting, making it
helpful for endometrial lining health and implantation. Typical
dosages of trans-resveratrol range from 100 to 250 mg per day.
Resveratrol can thin the blood, so it should not be combined with
other blood thinners unless under the supervision of a doctor.

Coenzyme Q10
Coenzyme Q10 (CoQ10) is a mitochondrial antioxidant and is
definitely one of the most popular supplements to treat infertility in
general. The mitochondria are the powerhouses of the cell, and their
health is crucial to the health of the oocytes. Healthy oocytes contain
a good number of mitochondria with healthy DNA, and when an
embryo is formed, the mitochondria from the mother are transferred
to the embryo, whereas those from the sperm are not, meaning that
mitochondrial health has a large role to play in the formation of a
healthy embryo. Women with PCOS often have concerns about egg
quality due to the impact of androgens and insulin resistance on their
ovaries. Supporting the mitochondria may provide great benefits for
the diminished ovarian health common in PCOS.

A study published in March of 2014 investigated the use of
CoQ10 in 101 women who suffered with infertility from PCOS and
were resistant to clomiphene treatment. The CoQ10 group had a
greater number of mature follicles, better endometrial lining, and a
much greater ovulation rate (65.9 percent compared to 15.5 percent
in the control group). The pregnancy rate was also higher in the
CoQ10 group (37.3 percent compared to six percent in the control
group).16

Overall, this study concluded that CoQ10 was an effective
treatment for women with PCOS who are resistant to clomiphene.
CoQ10 may be beneficial for all phenotypes of PCOS who are trying
to conceive, particularly for women over thirty-five years of age.



My personal preference when it comes to CoQ10 for fertility is
to use the reduced form, ubiquinol. This is the anti-oxidant form of
CoQ10 and may be better absorbed than its counterpart ubiquinone
(as shown in Figure A-6).

Both nutrients, however, can provide benefits, as ubiquinone can
be converted into ubiquinol. If you are only able to get CoQ10,
rather than ubiquinol, you can use a higher dosage. I would typically
recommend 600–800 mg per day of ubiquinone and 200–300mg per
day of ubiquinol.

Side effects of CoQ10 are rare, but can include a mild reduction
in blood pressure.

Figure A-6: Ubiquinone and Ubiquinol

Case Study

Moira was a forty-two-year-old lean woman with PCOS who
ovulated regularly, yet suffered from hirsutism and anxiety. Despite
being in her forties, she still had numerous small follicles on her
ultrasounds. When Moira was younger, she had exceptionally high
DHEA levels, but these had decreased with age. Moira had been
trying to conceive for two years without any luck. After trying both
IUI and IVF, she felt frustrated. Doctors told her that she appeared to
have a good follicle count for her age, yet these eggs didn’t seem to
be of good quality. She was told that women with PCOS who are in
their forties often retain more follicles but that the quality still
declined with age.

After seeing Moira in the clinic, we found that her insulin levels
were fairly normal; however, her vitamin D was exceptionally low. I



began her on a regimen of 300 mg of ubiquinol for mitochondrial
support, myo-inositol at 4 grams daily, and 5,000 IU of vitamin D
per day. Knowing that focusing on her egg quality would be key, we
also increased overall nutrition, including supplementing omega-3
fatty acids and following a whole-food, low insulin index, gluten-
free diet. Within four months, Moira conceived naturally and carried
to term a beautiful baby girl.

As we have learned, the follicles develop over many months
prior to a cycle, which is why it takes several months to work on egg
quality in women with PCOS. In Moira’s case, she conceived once
the cycles of folliculogenesis brought forth new, healthy follicles.

White Peony
White peony, or Paeonia lactiflora, is a mainstay in women’s health
in traditional Chinese medicine. White peony has been shown to
lower androgen levels in vitro. A compound known as paeoniflorin
inhibits the production of testosterone and promotes the aromatase
enzyme that converts testosterone into estrogen.

Similarly to vitex, peony may be helpful in decreasing serum
prolactin levels. Other research has found that peony, as part of a
traditional Japanese medicine compound, helps to promote
ovulation.17

Licorice Root
Often combined with peony for the treatment of PCOS, licorice has
myriad fertility benefits. This herb is both anti-inflammatory and
anti-androgenic.

A small trial found that licorice root significantly decreases
testosterone levels in women. Licorice contains phytoestrogens,
glycyrrhizin, and glycyrrhetic acid, which have a weak anti-
androgenic effect. It also provides benefit for the adrenals. This herb
is considered safe while trying to conceive, so it can be an excellent
choice for women with PCOS who are experiencing infertility. It’s
important to note, however, that it should be used with caution, as it
may increase blood pressure. Licorice is most beneficial for women
with androgen excess. Peony and licorice formula is typically taken
at a dosage of 2 grams 3 times per day, and up to 4 grams 3 times per
day.

Maria, our woman with PCOS from the beginning of the chapter,
came to see me after her three-year fertility journey. As she still



wasn’t ovulating regularly, we made some significant changes to her
diet and exercise program and added some supplements and herbs.
For Maria, we used peony root and licorice daily to regulate her
hormones and improve ovulation. She also took berberine to reduce
insulin resistance and myo-inositol for its many benefits. Following
the diet for insulin resistance outlined in chapter 9, Maria was able
to lose ten inches from her waist and twenty pounds. Over time, her
cycles began to shorten and regulate. After only six months, she
became pregnant. Nine months later, she delivered an adorable baby
boy named William.

Anti-Androgenic Paeonia
Licorice
Myo-inositol
Grifolia
Resveratrol
NAC
Omega 3 Fatty
Acid
Vitamin D

Ovulation Promoting Myo-inositol
DCI
NAC
Paeonia
Licorice
Progesterone
CoQ10
Grifolia
Black Cohosh
Vitamin D
Vitex
Resveratrol

Insulin Resistance DCI
Myo-inositol
NAC
Resveratrol
Berberine
Vitamin D

Stress/Adrenal Licorice
Paeonia
Vitex
Myo-inositol

Inflammation Resveratrol
Grape seed
Extract
Licorice

Thyroid Iodine (low dose only)
Selenium
Tyrosine



Table A-1: Natural Fertility Treatments by Factor

Acupuncture
There is a good deal of research on the use of acupuncture to treat
infertility in PCOS, much of which has been conducted by Elisabet
Stener-Victorin from Sweden, an avid researcher on the effects of
acupuncture on PCOS. Studies have found that among other
benefits, electroacupuncture may decrease the overabundant nerve
growth factor that occurs in PCOS, increase the rate of ovulation,
and improve androgens in women with PCOS, which have clear
benefits for fertility.18, 19

Inflammation
As we already know, women with PCOS have increased
inflammation either in their bloodstream, within the ovary itself, or
in other organs of the body, such as the liver. Inflammation is
definitely detrimental for fertility. In the earliest stages of pregnancy,
it’s important to enter into a calmer type of immunological state.
Many women catch colds and flus in the early stages of pregnancy,
and this is because the immune system down-regulates its function
at that time, allowing the embryo to implant successfully.

With PCOS, women may have more challenges entering into this
state, and as such, the immune system may not be in the most
optimal situation for conception. Studies have found that women
with PCOS have higher circulating levels of inflammatory mediators
like C-reactive protein, TNF-alpha, and PAI-1. Treatment of insulin
resistance can reduce these inflammatory mediators, and it’s also
possible to affect them directly with anti-inflammatory treatments.
Miscarriage rates are increased in PCOS, possibly as a result of
localized inflammation and insulin resistance or poor egg quality,
which is a result of the disorder.

Grape seed extract and pine bark offer a decrease in the TH1-
dominant inflammatory responses that can cause difficulty with
implantation of an embryo. A high quality omega-3 fatty acid, in
addition to its benefits for reducing testosterone, can also mitigate
inflammation.

Fish oils are often best sourced from small fish, such as
anchovies and sardines. Research also suggests that fish oil can
lower androgen levels and should be used in women who have high
levels of these hormones. Triglyceride forms of fish oils that are



molecularly distilled to remove all heavy metals and environmental
toxins are likely the best choice. Also look for a fish oil company
that posts their third party batch testing results. For more
information on anti-inflammatory approaches, please see chapter 2.

MTHFR
Women with PCOS who are trying to conceive should be checked
for mutations in the methylenetetrahydrofolate reductase (MTHFR)
gene, as it can be an additional complicating factor in fertility if
present. Women with PCOS are particularly susceptible to MTHFR
mutations, as the underlying metabolic condition can be additive
with its effects.

Figure A-7: Conversion of Folic Acid to Methylfolate Impaired by Mutations in MTHFR

MTHFR can be associated with clotting and recurrent
miscarriages, something common in PCOS. A mutation in MTHFR
makes it difficult to convert folic acid into methylfolate, the form
directly used in DNA repair and cell growth. Up to forty percent of
people have a mutation in MTHFR. There are two different variants,
MTHFR C677T and MTHFR A1298C. Of the two, the C677T
causes a more serious problem in converting folic acid into
methylfolate and is more highly associated with pregnancy losses.

If you are unable to get testing for MTHFR (see Resources section
in Appendix E), it’s important to ensure that you are taking a
prenatal vitamin that contains the type of folate that is active and can
be used by cells even if you do have this mutation. L-5-methylfolate
is the preferred source of folate for women with PCOS who are



trying to conceive. In addition, as mentioned in chapter 3, metformin
affects one-carbon metabolism and methylation, so extra precaution
should be taken for women who have MTHFR and are taking
metformin.

Case Study
Sheri had Type 2 PCOS and a strong family history of high blood
pressure and strokes. She had recurrent miscarriages, having
experienced four, all of them quite early in pregnancy. On a
subsequent pregnancy, after learning that she was homo-zygous for
MTHFR C677T (the most severe form of MTHFR), she was able to
carry the baby to term with the help of L-5 methyltetrahydrofolate
and some gentle anti-clotting therapy: in her case, omega-3 fish oil.

Fertility-Safe Supplements for Women with PCOS and
Thyroid Concerns
For a thorough description of supplements for women who have
problems with thyroid health, please see chapter 7. Subclinical
hypothyroidism or sluggish thyroid function can increase the risk for
miscarriage and developmental problems with babies.

As is generally recommended for women with PCOS, the
American Thyroid Association recommends that TSH should be
below 2.5 miU/ml for the first trimester. Some of the therapeutics
mentioned in chapter 7 are not suitable for women who are trying to
conceive. Table A-1 offers a listing of fertility-safe thyroid
treatments; however, please consult with a practitioner on their
suitability for your case.

Infertility and Self Esteem
Infertility is a very stressful condition. It involves facing the
potential loss of motherhood and all of the dreams that go along with
life as a mother. Infertility also erodes our self-esteem and even our
inherent value as women. Most girls grow up dreaming of being a
mother, and when a woman learns that she may not be able to bring
children into this world, it can be devastating. I would tell you to
reach out and get all of the support that you can as you go through
this difficult journey, whether that be through joining support groups
or through a trusted counselor or therapist.



Although having children is a very real and important dream,
fertility can have meaning beyond that of bringing a child into
existence. My teacher Dr. Randine Lewis says, “You can give birth
to any number of wonderful things in this world with your creative
gifts.” For women struggling with their fertility, reconnecting with
the feminine, creative forces within can give back part of what we
feel has been lost. Many women find that embarking on a creative
project such art, writing, crafting, or a new creative business venture
can provide a great deal of emotional healing as they navigate this
challenging terrain.

You Are Not Infertile
Overall, the picture can be quite complex for a woman with PCOS
who is attempting to get pregnant, depending on her individual
characteristics. It’s important to keep in mind that the vast majority
of women with PCOS do have the ability to conceive, although the
process often takes awhile longer.

Like Maria, Sheri, or Moira, the right treatment is often the boost
that is needed to help a woman with PCOS get and stay pregnant. I
always tell my patients that PCOS is associated with subfertility,
rather than infertility. Stay hopeful, no matter how long you’ve been
trying. Most women with PCOS can and do achieve pregnancy!

PCOS and Pregnancy
Mary had suffered many years while trying to conceive due to
difficulties associated with her PCOS. She went through years of
fertility treatment and finally achieved her goal after three
miscarriages. She wanted this pregnancy to be as healthy as
possible. Mary had always struggled with her weight and had
managed to lose twenty pounds before becoming pregnant. She was
worried that pregnancy would cause her to gain all of this weight
back. She also worried about gestational diabetes, knowing that
diabetes ran in her family history. She didn’t have any friends who
had PCOS who were pregnant, so she came into the clinic to see
what she could do to stay healthy. With the right diet, exercise, and
nutritional program, she was able to have a healthy pregnancy
carried to term and gave birth to a beautiful little baby girl.

Insulin Resistance in Pregnancy



Women with PCOS are commonly insulin resistant. This insulin
resistance continues on in pregnancy, creating a variety of problems.
We will go through the most common PCOS-related complications
of pregnancy and the postpartum period and, most importantly, what
you can do about them.

Supplements to support pregnancy in PCOS include—

A quality prenatal vitamin, including methylfolate and around
30 mg of iron, along with a full spectrum of micronutrients,
such as zinc, selenium, magnesium and B vitamins
3,000 IU of vitamin D, taken daily
Omega-3 fatty acids, taken daily, including 500mg of DHA
Calcium and magnesium (These should be taken separately
from your prenatal vitamin. Bedtime is an excellent time for
these supplements. I often recommend adding 800 mg of
calcium and 400 mg of magnesium daily or more to achieve a
total of 1,200 mg calcium and 600mg magnesium per day,
including your dietary intake of these nutrients.)

Miscarriages
Even after all of the challenges you’ve gone through to conceive, the
threat of miscarriage can continue to loom for women with PCOS.
It’s thought that the rate of miscarriage in PCOS can be close to
double that of a typical pregnancy. The causes of miscarriage are
thought to be linked to elevated insulin levels, which increase the
risk of blood clotting—this can make delivering blood flow through
the placenta a challenge. Some researchers have also found that the
elevated androgens found in women with PCOS may be a culprit in
miscarriage. It’s thought that the hormonal and metabolic
dysregulations found in PCOS can alter the uterine lining and the
way that the embryo implants. Another highly prevalent factor is egg
quality—in the presence of inflammation and oxidative stress, egg
health can be compromised, increasing the risk of miscarriage.

What can you do to prevent miscarriage if you have PCOS?
The first thing you should do is follow all 8 steps prior to becoming
pregnant, in order to produce healthier eggs and a healthier
reproductive and metabolic environment. Importantly, you can also
continue the PCOS diet program in pregnancy, with a slightly higher
amount of carbohydrates with each meal. Typically, you can increase



your starchy vegetable intake to the size of one handful with each
meal, and then have “mini meal” snacks, three times daily.

Systemic Enzymes

One German trial on 144 women with immunologically mediated
recurrent miscarriages treated with systemic enzymes in pregnancy
produced promising results, as 114 of the women were able to carry
healthy babies to term with this therapy. More research should be
completed on this treatment, and it should not be used without the
supervision of a physician. Systemic enzymes also have blood-
thinning action and should not be combined with other anticoagulant
medications unless prescribed by a physician.

EPA and Omega-3 Fatty Acids

In chapter 2, I spoke about using an EPA-dominant, molecularly
distilled omega-3 fatty acid. This is an excellent way to reduce
inflammation and insulin resistance in pregnancy. I aim for a dosage
of approximately 1,200 mg EPA and 500 mg DHA for pregnant
women.

Low-Dose Aspirin

In many reproductive medicine clinics, low-dose (baby) aspirin is
commonly recommended to thin the blood and prevent miscarriage.
This should be done only with a doctor’s supervision and should not
be combined with any other blood-thinning agents without the close
supervision of a health-care professional. Typically, the risk of
miscarriage is minimal after twelve weeks. After this point, you may
do best shifting back to the general pregnancy recommendations.

Gestational Diabetes
This is a common condition that women with PCOS are at increased
risk for. Given that we have genetic predispositions to diabetes, it
makes sense that gestational diabetes would be a risk we face as
well. In particular, women over thirty-five have increased insulin
resistance in pregnancy. Combine that with PCOS, and there is often
gestational diabetes in older women as a result. The main risk of
gestational diabetes is that it can cause your baby to grow too large.
If the baby is too large, he or she will be at increased risk for a
difficult birth or cesarean section.



It’s best to check for gestational diabetes around twenty-seven
weeks of gestation. This is routinely done with an oral glucose
tolerance test. If your readings come back showing you are at risk
for gestational diabetes, you can also check your own fasting and
post-meal glucose at home with a glucometer. Check your blood
sugar two hours after eating and aim for levels below 6.7 mmol/l
(approximately 120 mg/dl). When it comes to fasting glucose in the
morning, you should aim for below 5.8 mmol/l (105 mg/dl). If a
meal causes your blood sugar to spike, look closely at the contents.
Did you consume a carbohydrate-heavy meal? Was there hidden
sugar in the meal? Did you have enough protein and vegetables with
the meal to slow down the absorption of food?

Following your PCOS nutrition plan is the best way to combat
gestational diabetes. Insulin counting isn’t usually necessary: Simply
structure your plate well, avoid sugar and excessive carbohydrates,
and increase your vegetable intake. In addition, exercise can be a
powerful weapon against this problem. There are many pregnancy-
safe exercise videos available currently, and brisk walking or
swimming is always an excellent form of exercise in pregnancy.

Fortunately, gestational diabetes almost always goes away
immediately after delivering. However, having it does increase your
future risk for diabetes, something women with PCOS are already
quite aware of, unfortunately.

Some other tips that can help manage gestational diabetes include
the following:

1. Increase fiber with your meals. Eat more vegetables with your
meals or consider taking 10 grams of a fiber supplement from
glucomannan/konjac root with a glass of water prior to each
meal.

2. Myo-inositol has been studied for the prevention of gestational
diabetes for women with PCOS. Taking 2 grams per day
reduced the rate of gestational diabetes and high blood pressure
by around half in a group of obese pregnant women.20 This
should be taken only under the supervision of a physician in
pregnancy.

3. Never eat carbohydrates alone: Always combine them with a
healthy fat or protein to slow their absorption.

Hypertension in Pregnancy



Women with PCOS are also at risk for hypertension in pregnancy.
This is related to both insulin resistance and to the inflammatory
environment created by the condition. This condition is also known
as preeclampsia and can progress to a serious health condition for
both mother and child. The chronic high blood pressure can restrict
the blood flow to the baby through the placenta and can result in
dangerous blood-clotting cascades in the mom. Like gestational
diabetes, this condition resolves once you have had your baby.
However, it puts you at risk for hypertension later on in life. Routine
monitoring of protein in the urine as well as blood pressure is one of
the ways that preeclampsia is picked up.

What can you do about hypertension during pregnancy? The
following tips will help:

1. Continue to follow a healthy diet and exercise regularly.
2. Vitamin D levels should be checked and kept in the optimal

range. Vitamin D deficiency has been linked to hypertension.
3. Magnesium is an excellent supplement that can be safely used

in pregnancy. Magnesium citrate, at doses of 400–600 mg per
day, is often helpful in both preventing and treating
hypertension. In hospitals, IV magnesium is often used in
hypertensive episodes and preeclampsia to reduce blood
pressure.

4. Coenzyme Q10 has been studied for the prevention of
preeclampsia at a dosage of 200 mg per day from twenty weeks
of pregnancy to delivery. It was found that women on
coenzyme Q10 had nearly half the rate of preeclampsia of
women in the control group. This should be taken only under
the supervision of a physician.

5. In some cases, pharmaceutical interventions may be required,
so work closely with your doctor to keep your condition under
control.

Postpartum Issues for Women with PCOS
Once baby has arrived, women with PCOS may face a few different
issues in the postpartum period. This section will outline these and
provide solutions to help you adjust to your new life with baby!

Breastfeeding
You’ve had your baby and everything went well. Congratulations!
Many women with PCOS can breastfeed their newborn wonderfully



and without any issues whatsoever, but there are some women who
do have some challenges with breastfeeding due to PCOS. That
being said, try not to worry until you see how it goes for you, since
the majority of women with PCOS can breastfeed successfully!

There are a few reasons that some women with PCOS have
trouble with breast-feeding. As teenage girls, there can be high
levels of androgens and insufficient female hormones, such as
estrogen, to develop the breast glandular tissue. Women with PCOS
may have less glandular and more fatty tissues in their breasts or
have small “tubular” breasts that are not well developed. In other
cases, however, breast development isn’t affected at all, and there
are many women with PCOS who make ample milk and have a very
easy time with breastfeeding.

The most important thing is to be gentle with yourself as you
enter into your role as a new mom. Encouragement and support are
important, so avoid anyone who makes you feel shame or guilt when
you have tried your best.

To learn more, there are websites in the Resources section with
tips on proper latching, compressions, and other important
information you’ll need in order to have your most optimal
breastfeeding relationship with your child.

Good nutrition and keeping insulin resistance at bay are
important for the support of breastfeeding in women with PCOS.
You’ll need more calcium and magnesium, and a supplement that
has 1,000 mg of calcium and 500 mg of magnesium is often helpful.

You can continue to follow your PCOS nutrition
recommendations, but you’ll need an extra three hundred to five
hundred calories per day, so try to achieve your additional needs
with some extra lean protein and healthy fats, rather than loading up
too much on the carbohydrates.

Batch cooking on the weekend is a great practice while you are
breastfeeding. You can prep meals for the slow cooker for the week
that won’t take up too much time while you are caring for baby. Find
easy solutions that allow you to continue your healthy eating
patterns. For example, buy pre-chopped veggies or salads that make
it easy to include the foods that will best support your health and that
of your baby.

You should also drink plenty of water and take good care of
yourself. Caring for a young infant is stressful, and the lack of sleep
can disrupt your cortisol patterns, which can impact breastfeeding.



Allow yourself breaks when possible, and find someone to cover for
you while you nap.

Treatments to Improve Milk Supply

In some cases, herbal medicines can improve a milk supply that is
struggling. You can try these, particularly if you are sure that you’ve
addressed all issues with latch and supply-demand with a lactation
consultant.

Herbal
Two herbs may be useful for women with PCOS who want to
increase their milk supply. These are fenugreek and blessed thistle.
Dr. Jack Newman of the International Breastfeeding Centre
recommends taking three capsules of each, three times per day, and
suggests that this should work within a day of starting them.
Fenugreek should cause your skin to smell like maple syrup when
taken in sufficient amounts.

Traditional
Domperidone is a medication that is prescribed to increase milk
supply in women. It works by increasing the hormone prolactin,
which stimulates milk production. It works by blocking dopamine
receptors in the pituitary gland. There are some women for whom
this is drug is contraindicated. This includes women who have any
history of cardiac arrhythmia or anyone with chronic illness,
abnormal liver function, or gastric abnormalities. As women with
PCOS can be in these categories, they should always consult with an
experienced physician to see if this medication may be safe for
them.

Postpartum Depression and Anxiety
As women with PCOS have higher indices of depression and
anxiety, the postpartum period may be a trigger for the onset of these
conditions. Hormones, including progesterone, estrogen, and
prolactin, are very high during pregnancy. Postpartum there is a huge
crash of hormones, which can trigger mood disorders in many
women. Be on the lookout for changes in your mood, lack of
motivation, anxiety, or feeling unhappy with your role as a new
mother.



If you aren’t feeling quite right after having your baby, the most
important thing is to reach out for support. Accept help from your
family and friends, and get counseling if your feelings are out of
control. Some supplements that are generally safe to take when
breastfeeding include—

B complex vitamin
Magnesium
Myo-inositol*

*This supplement can help with anxiety and is also beneficial for
PCOS.

Postpartum Thyroid Dysfunction
The first four to six months after having a baby is the most likely
time for problems to begin with thyroid function. As Hashimoto’s
thyroiditis (autoimmune thyroiditis) is more common in women with
PCOS, it’s important to look out for postpartum thyroiditis, an
inflammatory condition that attacks the thyroid gland after having a
baby. Therefore, be sure to check your thyroid antibodies six weeks
after having a baby, particularly if you are feeling cold, tired,
depressed, and are not able to lose weight.

Return of the Menses
Women with PCOS may have a longer period of what is known as
postpartum amenorrhea, meaning that the time for the period to
return is longer than for other women. This is related to the androgen
excess and insulin resistance of the disorder. The best way to help
move this along is to go through the 8 steps to reverse your PCOS
that are shared in this book.

Pregnancy and new motherhood is a wonderful time in your life.
Although PCOS may present many challenges to this period, the
vast majority of women recover well and have healthy pregnancies
and postpartum periods with the right diet and treatments. So, most
of all, enjoy your special time with baby!



Appendix B
PCOS AND MENOPAUSE

Know that you are the perfect age. Each year is special and
precious, for you shall only live it once. Be comfortable with

growing older.
— LOUISE HAY

Although we often think of PCOS as a condition that women
of reproductive age experience, it is in fact a complex
endocrine disorder that goes well past the menopausal years.
As the number of eggs in our ovaries reduces as we approach
menopause, the amount of androgens from the ovary will
naturally decline. This often results in an apparent
improvement of the PCOS hormonal condition, with more
regular ovulations.

Menopause is defined as the time in a woman’s life when
ovulation and the menstrual cycles end, typically occurring
around the age of fifty. It’s defined as one year since the last
menstrual cycle.

Perimenopause
Prior to menopause, there are several years when hormones
begin to change, as the ovaries’ function begins to slow down.
We have learned that the female hormones are produced
primarily through the process of ovulation, and as the ability to
produce follicles and hormones declines, the overall hormonal
status of a woman will change dramatically.

The typical length of perimenopause is four years. It often
begins as a shortening of cycles, with ovulations occurring
closer together. The later part of perimenopause is
characterized by skipped cycles and longer periods of
amenorrhea, lasting more than three months. Early menopause



can be induced by smoking or autoimmunity, or it can be
genetic.

The Hormones in Menopause
During the menopausal transition, the egg quality and quantity
is altered, resulting in major differences in the ability of the
follicles to respond to signals from the pituitary. When
stimulated, the ovary makes estrogen as a follicle begins to
grow; however, the surges of luteinizing hormone (LH) can be
insufficient to trigger the ovulatory process in the
perimenopausal period of life. As a result, there are often
“ups-and-downs” of estrogen, which can create intense
symptoms. Over time, as the follicles become fewer in number
and ovulations farther apart, estrogen levels decrease and
progesterone levels become nonexistent.

The Onset of Menopause
The first factor that mediates the onset of menopause is the
ovarian reserve—the number of follicles housing eggs within
the ovary. As women with PCOS do tend to have a higher than
average ovarian reserve, it’s not surprising that they tend to go
into menopause an estimated two years later than other
women.1

During perimenopause, the follicle-stimulating hormone
(FSH) levels begin to rise, as the pituitary gland has to make
an extra strong effort to pull the follicles out of the ovary.
Overall, with aging, the ovary produces less of a substance
known as inhibin B. Without inhibin B, much more FSH must
be used to grow a follicle in preparation for ovulation. As we
know, in PCOS, FSH tends to be relatively low compared to
LH, so this initial increase in FSH is part of why the cycles of
women with PCOS tend to be more regular as they become
older. Although LH levels rise simultaneously, the FSH rises
much more in comparison, helping to mitigate the abnormal
ratio of these two hormones typically seen in PCOS.

During perimenopause, estrogen levels, at least at first,
remain the same or may even increase due to the extra push



from FSH. As perimenopause progresses, however, and the
follicles begin to struggle, they are no longer able to produce
estrogen consistently, and levels fluctuate and eventually drop.
This stage is basically a roller-coaster ride of estrogen ups and
downs. In some cycles, progesterone may be normal, but on
other cycles, it may be rather low. This leads to a condition of
estrogen dominance in which estrogen is not sufficiently
opposed with progesterone.

Menopause
After the final menstrual period, there are no more ovulations,
and as a result, the ovary doesn’t make progesterone.
However, it does tend to make a smaller amount of other
persistent hormones, such as androstenedione.

As menopause continues, there is a decrease in insulin
sensitivity in all women, which clearly magnifies any insulin
resistance in women with PCOS. In fact, it seems that women
with PCOS are more prone to increased insulin resistance than
other women after menopause. This is not surprising, given the
other ways we see this threaded through our lives.

Menopause and Androgens
When a woman goes through menopause, the vast majority of
her hormones come from her adrenal glands. With respect to
androgen levels, and considering that the ovary produces one-
fourth of the body’s testosterone and sixty percent of the
body’s androstenedione, it’s fairly clear that these are going to
decline significantly. The adrenal, however, makes forty
percent of the androstenedione and all of the DHEA-S
hormones. And although the adrenal hormones decline with
age, this is quite gradual. Thus, these androgenic hormones
remain and predominate after menopause. Interestingly, after
menopause, around fifty percent of women still produce
smaller amounts of androgens from their ovaries!

So, although our androgens decline significantly and
cycles become regular as we get older, women with PCOS



continue to have higher levels of androgens through adulthood
when compared to other women.

There is a shift, however, in the way that androgen excess
is expressed past the menopausal transition (over fifty years of
age). There’s an increase in the free androgen index and free
testosterone levels in women with PCOS. If you’ll remember,
we learned the testosterone-binding protein called sex
hormone-binding globulin decreases when there is insulin
resistance. Post-menopause, insulin resistance allows
androgens to roam freely in the bloodstream, still able to
impact our bodies in both positive and negative ways. Leptin
levels are also affected by menopause, with increased amounts
found in women once their menses have come to an end, again
driven by the weight gain that typically happens in this time.
As we know that women with PCOS have lower adiponectin,
the protective substance secreted by our fat cells, we are
predisposed to greater insulin resistance, leptin resistance, and
weight gain after menopause. In addition, within one year of
the final menstrual period, women experience an increase in
total cholesterol and LDL. The hormonal shift is thought to
drive this increase.

When it comes to postmenopausal androgens, research
from the National Institute of Health found a significant
association between postmenopausal androgen levels and
cardiovascular events.2 Along with the direct effects of insulin
resistance, this may explain why women with PCOS past
menopause are more prone to cardiovascular disease.

The Female Hormones of Menopause
Androgens are typically transformed into estrogen in the
tissues of the body. This process changes profoundly as a
woman becomes older. Overall, there is less estradiol and
androstenedione in the bloodstream, but testosterone and
estrone don’t decrease in the same manner and instead become
more predominant. As such, estrone is the main estrogen in
menopausal women.

There is a temporary rise in DHEA-S levels during the late
time of menopause, when women’s periods start to become



farther apart. As a result, women who have adrenal androgen
excess can experience an even more marked irregularity with
their periods and longer spans of menopausal transition before
their periods ultimately stop.

Osteoporosis in Women with PCOS
Osteoporosis is a major concern for all women as they enter
into the perimenopausal transition. But here’s some good
news: Numerous studies have found that women with PCOS
may be protected from osteoporosis, due to increased
androgen levels.3 Androgens can stimulate bone growth in
women with PCOS, increasing bone density throughout life.
Women with PCOS also tend to have more lean muscle mass,
which can also improve bone density.

However, on the flip side, women who have gone very
long periods of time with low estrogen levels may be more at
risk for osteoporosis. This is less common, however, since
most women with PCOS still produce estrogen, even if they
are not ovulating regularly. That being said, if you are in this
category, it’s very important to have yourself closely
monitored.

Another concern with osteoporosis is that insulin
resistance is associated with decreased vitamin D levels, which
can reduce bone mineral density. So women should be
especially vigilant about vitamin D postmenopause.

Options Available to Perimenopausal Women with
PCOS
When entering the menopausal transition, most women can
benefit from changing their nutritional and supplemental
program. For those who have significant PCOS symptoms,
there are some natural options that can ease discomfort during
this time.

Hormonal Regulation



Some of the bothersome symptoms of perimenopause and
menopause include hot flashes, night sweats, mood swings,
vaginal dryness, loss of libido, insomnia, bloating, breast pain,
and heavy menses. Some of these symptoms are the result of
low levels of estrogen and progesterone, while others are the
result of fluctuating roller-coaster-type hormones. For the
hormonal symptoms of menopausal transition, women with
PCOS have a few basic options.

Siberian Rhubarb

An extract from this plant known as ERr 731 has been found
to significantly reduce symptoms in both peri- and
postmenopausal women. This includes a reduction of the
number of daily hot flashes on par with low dose hormone
replacement therapy, and it may address a variety of other
menopausal symptoms.

This herb does act on the estrogen receptor, and so it
should not be used by any woman with any history of breast
cancer. The typical dosage is 4 mg of ERr 731 per day.

Valerian Root

An herb that has been traditionally prescribed for insomnia,
valerian has been found to be beneficial in menopause as well.
One study followed seventy-six menopausal women with hot
flashes. The treatment group took 225 mg of valerian three
times per day. There was a significant improvement in severity
and frequency of hot flashes after four weeks of treatment.4

Black Cohosh

Black cohosh, or Cimicifuga racemosa, is likely the most
researched herbal medicine for menopause, having been
studied extensively for the treatment of menopausal
complaints like hot flashes and vaginal dryness. Long believed
to have phytoestrogenic (plant-estrogen) activity, it is now
thought that cohosh likely works through a different
mechanism, as it does not appear to bind to estrogen
receptors.5



Current findings on the mechanisms of black cohosh in the
treatment of menopausal concerns point to its impacts on the
brain—namely, to its effects on the hypothalamus through
neurotransmitters. This correlates with what is currently
thought to be involved in causing hot flashes. Estrogen
influences the firing rate of neurons in areas of the brain that
regulate temperature and can change venous blood flow and
artery tone. It’s been found that substances in black cohosh can
bind to the same neurotransmitter receptors known to be
involved in creating hot flashes.

As discussed previously, another benefit of black cohosh is
that it has some anti-androgenic properties. It can inhibit 5
alpha-reductase, the enzyme that converts testosterone into the
strong androgen DHT. As many women with PCOS continue
to experience androgenic symptoms post menopause, this
might be an additional benefit.

In some rare cases, black cohosh can elevate liver
enzymes, so its use should be monitored by a physician. Until
more research is completed on its mechanisms, it is also not
recommended for women with any history of breast cancer.
Typical doses of black cohosh for menopausal concerns are 40
mg of dried rhizome powder per day.

Osteoporosis Prevention
Peri- and postmenopausal women with PCOS should be on a
good mineral formula, including an absorbable form of
calcium, magnesium, vitamin D, and trace minerals. Although
androgens may be protective, women with PCOS still
experience declining estrogen levels and are more susceptible
to vitamin D deficiency post-menopause. As such, bone health
should be a priority.

If you are consuming a diet rich in leafy green vegetables
and whole foods, a good osteoporosis prevention formula for
women with PCOS should include calcium citrate or
hydroxyapatite at a dose of 600–900 mg per day, depending on
diet and needs.



These forms of calcium are well absorbed and tolerated.
Studies have found that calcium hydroxyapatite is significantly
more effective than forms like calcium carbonate when it
comes to supporting bone mineral density.

Vitamin K2 1 (MK7 menaquinone)

MK7 is a bioactive form of vitamin K, which plays an
important and long-underestimated role in bone metabolism,
calcium utilization, and activity of osteo calcium, which binds
calcium within the bone. MK7 has been found to increase
bone strength and reduce age-related decline in bone mineral
density in the thoracic vertebrae, femoral neck, and lumbar
spine.6

Typical doses range from 45 mcg to 180 mcg per day. As
vitamin K can have effects on blood clotting pathways and
oral anticoagulants, it is important to consult your physician
about supplementation if you are taking these drugs.

Vitamin D

This should be increased to meet sufficiency, as previously
discussed. However, a standard bone-building approach should
include 3,000 IU per day, and in many cases more, since
vitamin D deficiency is so common.

Silicon

Dietary silicon has been associated with good bone mineral
density, as silicon is involved in collagen synthesis, bone
mineralization, and connective tissue integrity. One trial found
that added silicon in the form of choline-stabilized orthosilicic
acid improved bone formation markers and femoral neck
scores when added to a standard regiment of calcium and
vitamin D.7 Typical doses of silicon are in the range of 3 mg
per day.

Exercise is always key for women with PCOS and during
menopausal transition is no different. In fact, exercise becomes



even more important at this time, when insulin resistance
becomes more predominant.

It goes without saying that continuing to work on
metabolic health through nutrition should come to the
forefront as you make your transition into menopause. Please
read through Appendix C to learn more about long-term
cardiovascular and metabolic approaches, as well as chapters 2
and 3, which include detailed approaches on how to address
insulin resistance and inflammation.



Appendix C
OBESITY, DIABETES, CANCER, AND

CARDIOVASCULAR DISEASE IN PCOS

The prevention of disease today is one of the most important
factors in the line of human endeavor.

—CHARLES MAYO

Amina was thirty-one years old and had suffered from PCOS
since she was a teenager. She was an attractive woman with a
silky brown bob and a successful job in a large financial
company. She had been dating the same boyfriend for the past
five years, and they hoped to start their family soon. Due to
the pressures of her job and working long hours at the office,
she had never been able to find much time to exercise and ate
takeout food quite often. Many of her family members carried
extra weight around their abdomens and had diabetes and high
blood pressure. Amina went in for her annual physical exam
and was shocked at what her doctor presented to her.

She was told that she had high triglycerides, high “bad”
cholesterol, and high liver enzymes. The doctor then ordered
an ultrasound and found that fatty tissue was beginning to
engulf her liver. Amina thought she was too young for this.
However, with PCOS these problems can start early, so it’s
important to monitor your health regularly.

Metabolic Risk Factors: Insulin Resistance and
Type 2 Diabetes
PCOS makes it far more common to have metabolic risk
factors, such as insulin resistance, high cholesterol, high blood
pressure, and type 2 diabetes, putting us at much more risk for
chronic disease.

As we’ve learned, the genes for PCOS are energy-
conserving genes, and they’ve done us well in times of famine



and physical stress. That being said, the standard Western diet
does not work well with our genetics and provides the perfect
environment for chronic disease to develop.

How Insulin Resistance Turns into Type 2 Diabetes
Long before a woman develops diabetes, insulin resistance is
the predominant condition. Many women with PCOS have
insulin resistance but have very normal blood sugar. Diabetes
is insulin resistance taken one step further. After a meal, the
blood sugar increases, and in an insulin-resistant person, a lot
of insulin is needed to manage the sugar. The beta cells of the
pancreas will struggle to make enough insulin and increase
their output as much as possible. At some point, the beta cells
are not able to manage the blood sugar any longer, and the
blood sugar starts to rise higher than is optimal.

At this point, similar to the lipotoxicity we talked about
earlier, glucolipotoxicity starts happening inside of the
pancreas. It’s a very long word meaning that there is a
combination of high glucose and high free fatty acids that
damage beta cells of the pancreas with inflammation.

This is an oversimplification, but a recent study found that
removing one gram of fat directly from the pancreas was able
to reverse type 2 diabetes.1 This confirms the idea that free
fatty acids and inflammatory cytokine mediators are involved
in the damage to the beta cells. Once the beta cells are
damaged, blood sugar becomes more and more out of control.
This is diabetes.

Now you can see why women with PCOS are prone to
diabetes, as both inflammation and insulin resistance are
central in its development. Although the treatment of diabetes
is out of the scope of this book, I hope you’ll see that there is a
lot that you can do to prevent it with the right nutrition and
lifestyle.

Cardiovascular Disease
Having PCOS is linked with an increased risk of
cardiovascular disease due to metabolic risks, high LDL and



low HDL cholesterol, hypertension, and insulin resistance. Up
to seventy percent of women in the United States with PCOS
have been found to have high cholesterol, and a systematic
review found that women with PCOS had double the risk for
developing cardiovascular disease. This review also found that
this risk was not completely related to higher body mass index.
Even lean women had an increased risk.2 Each and every one
of us needs to pay attention to this risk.

It is important to note that the source of androgens may be
associated with the degree of risk of cardiovascular disease. It
appears that those who have predominantly high androgens
from the adrenal glands, as evidenced by high DHEA-S levels,
have a lower risk of cardiovascular disease when compared to
those whose testosterone levels are more predominant. So, if
you’ve had high testosterone, you may want to do more as you
get older to keep your heart healthy.

Nonalcoholic Fatty Liver Disease
Nonalcoholic fatty liver disease (NAFLD) is a common
condition found in women with PCOS. This is the most
common liver disease worldwide, affecting a whopping twenty
to thirty percent of people in the developed world. In NAFLD,
fat is deposited into the liver cells, and the liver changes its
structure and function as a result. The most concerning thing
about NAFLD is that it is an independent risk factor for
cardiovascular disease. Even if you have nothing else, NAFLD
will put you at risk, so we need to identify and reverse it as
soon as possible.

In chapter 3, we talked about how excess calories from
fructose, glucose, and carbohydrates spill over and are stored
in the liver cells. The liver can’t process the food energy that it
is presented with, which under normal circumstances, it would
be able to process and eliminate.

To make matters worse, the fat stored in the liver
undergoes lipotoxicity and oxidative stress. This can damage
the liver cells. If NAFLD progresses long enough, this damage
can become permanent, causing a condition known as



nonalcoholic steatohepatitis (NASH). Fortunately, if you catch
it quickly enough, NAFLD is completely reversible.

A study released in January 2013 in the Journal of Human
Reproductive Sciences looked at a group of one hundred
women, approximately half of whom had PCOS. It was
determined that sixty-seven percent of women with PCOS had
a fatty liver, compared to only twenty-five percent of the
control group. We know that women with PCOS are at risk for
this disease, and it has been suggested by some studies that
high levels of androgens, which most women with PCOS
have, are a risk factor that can lead to fatty liver.3

Reversing NAFLD
Following are some things you can do to start reversing
NAFLD:

1. Aim to keep your waist circumference under thirty-five
inches if you are of average frame. Small-framed women
should aim for a waist circumference of less than thirty-
two inches. This alone will significantly reduce your
likelihood of having NAFLD. Abdominal circumference
reflects abdominal fat deposition, much of which occurs
around your liver.

2. Follow the recommendations in this book for diet and
lifestyle. Minimizing insulin resistance is the key to
reducing fatty liver.

3. Even a three to five percent weight loss can improve fatty
liver, so focus on doing what you can gradually.

4. Eliminate sugars from your diet entirely. As the liver’s fat
deposits are primarily made of triglycerides, sugar and
refined carbs are quite simply the worst offenders in the
list of causes for fatty liver.

5. Avoid excessive alcohol, which only worsens NAFLD, as
it increases the fatty deposits and can produce
inflammatory changes in the liver. Interestingly, light
alcohol consumption may actually be helpful when it
comes to combatting the illness: A study using the
National Health and Nutrition data from 8,000



participants found that the consumption of one glass of
wine per day cut the risk of NAFLD by half.4

6. Increase choline in your diet by consuming choline-rich
foods. Choline has a special protective role in the liver in
that it provides a way for the fat to be excreted through
VLDL cholesterol. If there is a deficiency in choline, the
liver will be less able to package up and excrete fats into
the bloodstream. Rich sources of choline include egg
yolks, organic grassfed liver, and wild fish (as shown in
Table C-1). The amount of choline required to treat fatty
liver depends on diet: The richer one’s diet is in refined
foods, carbohydrates, and poor-quality oils, the more
choline will be required. The recommended daily
allowance (RDA) for choline is 500 mg, but in NAFLD
the needs are likely much higher.

7. Avoid the consumption of refined, poor-quality vegetable
oils. Consuming polyunsaturated vegetable oils when
fatty liver is present will actually cause a quicker
progression to the inflammatory NASH.5 This is because
these types of oils are quicker to oxidize and produce
inflammation in the liver. Instead, choose high-quality,
cold-pressed vegetable oils, such as extra virgin olive oil
for low-heat cooking and extra virgin coconut oil for
high-heat cooking, for more stability against oxidation.

8. Include a high-quality B vitamin supplement, including
B12, B6, and folate. Eat spinach, which is a rich source of
betaine. These nutrients will help spare choline in the
body, helping the liver to excrete excess fat.

9. Take alpha-lipoic acid. In a new study on mice with
choline deficiency-induced fatty liver, it was found that
administering alpha-lipoic acid improved the health of the
liver by increasing antioxidant status and reducing
damage-causing inflammation. It also helped to reduce
the peroxidation of fats in the liver.6

10. Take milk thistle. A 2012 randomized control trial on 179
patients with fatty liver disease found that milk thistle
(also known as silymarin) improved liver enzymes,
HOMA-IR, and produced a more normal cellular



appearance of the liver.7 Milk thistle can be taken as a
tea, a capsule, or as a tincture.

Table C-1: Choline in Selected Foods

FOOD MG OF CHOLINE PER 100MG SERVING

Egg-yolk 680

Egg-whole 270

Beef liver (pan-cooked) 430

Chicken liver 330

Pork-ham (lean) 110

Alaskan wild salmon 96

Cod 84

Flaxseeds 79

Amaranth 70

Quinoa 70

Almonds 52

Broccoli (cooked) 40

Brussel sprouts (cooked) 42

Pumpkin seeds 39

Kidney beans 33

Broccoli (raw) 19

Data taken from the USDA Database for Choline Content of Common Foods.

PCOS And Cancer
Many women with PCOS are concerned about cancer, in
particular ovarian and breast cancer. Although it is a far more
minimal risk compared to metabolic risks such as insulin
resistance, type 2 diabetes, and cardiovascular disease, it is



helpful to be aware of this, as the types of cancer in PCOS are
among the most preventable.

The main cancer of concern is endometrial cancer. When
cycles are long, estrogen has relatively longer periods of time
to act on the endometrial lining, causing it to thicken. If
ovulation doesn’t happen, there is very little progesterone to
change the structure of the lining and allow it to shed.

As such, some women with PCOS have a thickened
endometrial lining, called endometrial hyperplasia. If this is
allowed to go on unchecked, it is associated with an increased
risk of endometrial cancer. A 2015 Danish study found that
there was a fourfold increased risk of endometrial cancer in a
group of 12,070 women with PCOS.8 It’s important not to
panic, however, as the vast majority were type 1, which is low
grade, slow spreading, and often treatable. It’s also important
to note that although there was a fourfold increase in
endometrial cancer, only sixteen of the 12,070 women had it,
as opposed to the typical statistics for endometrial cancer,
where we would expect four women to be affected. This
would mean that your chance of getting endometrial cancer
would increase from 0.03 percent to 0.13 percent. Not a huge
amount, but something to be aware of, as you can detect this
early and treat it.

As such, for women who don’t ovulate regularly, it is
important to have a pelvic ultrasound and endometrial biopsy
annually to check the health of the lining.

It is generally a good idea as well to induce a period every
three months if you tend to go long periods of time without
menses. An exception to this is after stopping birth control or
having a baby. In these situations, it can take some time for
things to kick back in for women with PCOS, and in many of
these instances, estrogen levels are on the lower side. In any
case, if you haven’t had a period after six months of stopping
the birth control pill, and you have PCOS, it’s advisable to
request an ultrasound and hormonal bloodwork, including LH,
FSH, estradiol, and progesterone. This way, you can get an
idea of how your ovaries and lining are doing.



The same Danish study also investigated other cancers and
their link to PCOS. The study found no association between
PCOS and breast or ovarian cancer, which is in line with the
majority of evidence at this point. The study did find a
minimal increase in ovarian cancer in younger women with
PCOS, but the increase wasn’t significant.

However, PCOS was associated with increased risks of
colon, brain, and kidney cancers—a surprising finding for the
researchers. In the end, they attributed the risks of both kidney
and colon cancers primarily to increased body mass index and
insulin resistance and not inherently to PCOS itself.

With respect to brain tumors, these were mostly located in
the pituitary gland. This is in alignment with previous research
associating benign microadenomas in the pituitary with PCOS.
These growths can secrete prolactin and can cause hormonal
imbalances, but they are almost always benign. It’s been found
that up to twenty-two percent of people have pituitary
adenomas, and the vast majority are unaware of them.9

The bottom line is that you want to watch your
endometrial lining carefully and be sure you don’t go for long
periods of time without periods. When it comes to other
cancers, we can focus on the nutrition and lifestyle factors
described in this book, and it’s likely that these will reduce our
risks, since most of them are metabolic in nature. And of
course, environment is very important when it comes to any
form of cancer, given that many environmental toxins that are
problematic for PCOS can also contain risk for cancer. As an
example, BPA can induce the growth of endometrial cancer
cell lines and has been associated with ovarian and breast
cancer risk.

Fortunately, if you are following the 8 steps, you’ll already
be taking the right precautions to protect yourself from cancer,
cardiovascular disease, and type 2 diabetes. So, even if your
periods become regular naturally as you get older, working on
this program will help you to live a healthy, happy, and long
life.



Appendix D
RECOMMENDED DIETS AND RECIPES FOR WOMEN

WITH PCOS

 

Recipes and Sample 1 Week Meal Plan—Insulin
Counting
In this appendix, I hope to provide you with a lot of ideas on how to
make your nutrition plan work. I’ve included two main plans, with
the option for a third with a little bit of modification. These are
based on insulin counting and the 8 steps nutritional
recommendations.

In addition to the plan outlined in this book, I have found that a
variety of other nutrition plans can work well for women with
PCOS. These include paleo, ketogenic, and carbohydrate counting,
or glycemic load. First, I’ll outline a couple of the most popular
nutrition plans for PCOS before going into the 8 steps insulin-
counting meal plan and recipes.

Paleo Diet
This is an excellent diet, as most meals are vegetable based, and it
recommends high-quality animal protein sources such as grass-fed
meats with plenty of healthful fats. The 8 steps insulin-counting
program is very similar to paleo in that it is based on the
consumption of whole foods, with plant foods as the center of the
diet, and with avoidance of inflammatory foods like gluten and
dairy.

The main difference in the insulin-counting program is that, for
some women, portion-controlled rice and quinoa are occasionally
included in the 8 steps program if the insulin count is kept in target
range for that meal. I have found that rice is rather well tolerated by
most women, and so there’s no reason to be strict about excluding it
completely. It also allows more flexibility with the menu by adding
an enjoyable food that many cultures include as a staple. Another
difference is that some women do really well with legumes, like



lentils. I don’t recommend eating legumes with every meal, due to
their phytate content, but many women are able to consume them
without any issue.

In addition, there are paleo “treats,” which are popular within
some circles. For women with PCOS, paleo treats are often not the
best option, even though they are gluten free. They do contain
sugars, and although the sugar choices made within the paleo diet
are often optimal, the amount of sugar must be watched very closely
for insulin resistant women. Occasionally, however, a treat may be
enjoyed with a sweetener like stevia. I have included some of these
in the plan.

As such, if you decide to follow a paleo diet, just be sure to keep
paleo treats to a very occasional indulgence. Overall, the paleo diet
works very well for many women with PCOS. It is easy to follow,
and there are plenty of resources and supports available online.

Ketogenic Diet
This is a low-carbohydrate diet, which focuses on consuming a high
proportion of dietary calories from fat and bringing net carbs to an
absolute minimum, typically from thirty to fifty grams of net carbs
per day. Net carbs are the total carbs you eat minus the fiber. (Fiber
doesn’t count!) Once the carbohydrate intake is very low, the body
will shift into a different metabolic state, called ketosis. In ketosis,
the brain uses the products of fat burning for fuel. The body shifts
into fat metabolism, and many people lose significant amounts of
weight. Although this diet has worked well for those who have
larger amounts of weight to lose, it has its downfalls as well. For
example, it may cause fatigue in some people, particularly those
who are exercising. There is also little long-term research on this
diet, except for patients with epilepsy. It is also associated with rapid
weight loss and increases in cortisol, particularly if net carb
consumption becomes very low. That being said, some women with
PCOS have had wonderful success with this program, and with a
doctor’s supervision it can be safe and effective for some.

8 Steps Insulin-Counting Program
The insulin-counting program meal plan and recipes are good for
women with all recommended insulin counts. Simply adjust the
portion of what you eat to match the count you have determined is
best for you in chapter 9. This plan follows everything you’ve



learned in the nutrition chapter, giving you practical suggestions to
make eating healthy easy and delicious! Many women who are
insulin resistant do better without between meal snacks and others
need them. In some cases, too much snacking, especially continuous
grazing, can be a problem because insulin levels never really reduce
to allow cells to become sensitive again.

For breakfast, many women do best keeping their insulin count
below forty-five and adding more healthy fats, such as avocado,
which provide metabolic benefits throughout the day.

Following the 1 week 8 Steps insulin counting meal plan, there
is another option: the 8 Steps HFLC. Although similar to the
ketogenic diet, the HFLC plan is not rigid on the absolute number of
net carbs, but rather it is a variation of the first plan with a lower
insulin count. You may find this optimal if you are striving for a
lower insulin count plan due to significant insulin resistance. I
usually recommend this program to women who have very insulin
resistant metabolisms and, despite their best efforts on the regular
insulin-counting program, are not able to lose weight.

This second, more intensive HFLC plan is best followed with a
doctor’s supervision, since it may require adjustments along the way.
With respect to snacking, many women with significant insulin
resistance do best avoiding it, increasing the amount of healthy fats
with their meals, and fasting for fourteen hours after dinner until the
next morning. That said, I’ve included some snack ideas because
some women do not feel well without snacking. Always adjust to
your individual needs, and drink plenty of fluids.

Lean PCOS and Nutrition
Lean and athletic women, take note. The vast majority of you will
do better on the insulin-counting program and not on the HFLC
plan, but with a much more flexible quantity of food and with the
higher insulin counts recommended previously.

If you are lean or active, it’s important to listen to your body, and
not push too far trying to reduce insulin. Many lean women already
have low-normal insulin, and so reducing it further can wreak havoc
with your hormones. Focus instead on consuming the types of foods
that you see here, and if you need more, then add what you need
according to how you feel.

Athletes will have special needs for additional carbohydrates,
particularly either before or after working out. These can fit very



well into this program. Please consult with your trainer to determine
your unique needs for the level of activity you’re involved in.

Let’s begin with the basic recipes for our two meal plans: insulin
counting and 8 steps HFLC. After the recipes, a one-week meal plan
will follow.

Breakfast

Blueberry Avocado Super Smoothie
Ingredients

½ avocado

½ cup ice

1 cup of frozen blueberries

1 tablespoon ground flax seeds

1 cup unsweetened almond milk

25 grams vegan protein powder

½ teaspoon cinnamon

Servings: 1

Approximate insulin count: 38

Coconut Chai Smoothie
Ingredients

1 cup unsweetened coconut or almond milk

½ cup ice

1 teaspoon vanilla extract

1 teaspoon ginger

1 teaspoon cinnamon

A pinch of allspice

2 tablespoons macadamia nut butter

¼ cup shredded coconut

25 grams vegan protein powder

1 tablespoon chia seed



Servings: 1

Approximate insulin count: 44

Egg Muffins with Prosciutto
Ingredients

12 eggs

10 slices of prosciutto, chopped

2 red peppers, finely chopped

1 large onion, finely chopped

4 cups chopped baby spinach

½ teaspoon salt

½ teaspoon black pepper

2 tablespoons avocado oil plus extra for greasing the muffin tins

Instructions

- Preheat oven to 375 degrees. Grease the tins with avocado oil.
Heat two teaspoons of avocado oil in a skillet over low-medium
heat.

- Cook red peppers and onions until they start to soften, then add
chopped spinach and prosciutto, and cook until the spinach has
just wilted.

- Whisk the eggs in a bowl, then season with salt and pepper. Add
veggie mixture with prosciutto and combine. Scoop the egg and
veggie/prosciutto mixture into the greased muffin tins.

- Bake the muffins at 375 degrees for twenty minutes, or until
cooked. After cooling, remove from muffin tins and store in the
fridge to be used for breakfast on the go!

Servings: 4 (3 muffins per serving)

Approximate insulin count: 29

Greens and Berries Cashew Smoothie
Ingredients

1 cup frozen raspberries or blackberries

½ cup ice



1 cup spinach leaves

1 cup unsweetened vanilla almond milk

1 tablespoon cashew butter

25 grams vegan protein powder

Servings: 1

Approximate insulin count: 37

Omelet with Mushrooms and Spinach Ingredients

¼ medium onion

1 tablespoon avocado oil

2 heaping cups of spinach

1 cup of sliced mushrooms

3 eggs

2 tablespoons canned coconut milk (LCHF version only)

1 medium spring onion (garnish)

1 medium chopped tomato

Salt and pepper to taste

Instructions

- Slice onion into long strips and then sauté them in oil until
caramelized. Add spinach to the pan and allow it to wilt. Remove
vegetables from the pan. Mix three large eggs, coconut milk, and
salt and pepper together in a container.

- Pour egg mixture into the pan and allow it to cook over medium-
low heat. Once edges of omelet begin to set, spoon spinach and
onions over half of the omelet. As the top of the omelet begins to
set, fold over the omelet and serve! Garnish with spring onions if
you’d like.

Servings: 1

Approximate insulin count: 24

Protein Pancakes
Ingredients

1 banana, mashed



2 eggs, whisked

2 tablespoons coconut flour

¼ cup unsweetened almond milk

1 scoop unsweetened vegan protein powder

Avocado oil

(A spray bottle is convenient for pancakes.)

Instructions

- Combine the banana, eggs, and almond milk in a bowl. Mix dry
ingredients in another bowl.

- Add the wet ingredients into the dry ingredients and stir until they
are combined thoroughly.

- Spray a medium skillet or pancake grill with avocado oil spray.
Over low-medium heat, add pancake batter to the skillet. Cook as
you would typical pancakes, watching carefully to ensure they are
not burning.

- Top with fresh blackberries or raspberries and cinnamon if desired
and enjoy!

Servings: 2

Approximate insulin count: 36 plus toppings

Sunshine Kale Breakfast Hash
Ingredients

2 cups kale, sliced

1 clove garlic, minced

½ teaspoon sea salt

Freshly ground pepper to taste

1 small roasted sweet potato cut in small cubes (Tip: roast some
for the week and store in the fridge, or purchase frozen diced
sweet potato cubes for busy mornings.) Substitute zucchini for
8 steps HFLC.

2 large eggs

1 tablespoon avocado oil plus 1 tablespoon for 8 steps HFLC

Instructions



- In a skillet on medium heat, add one-half tablespoon of the
avocado oil. Add kale, minced garlic, sea salt, pepper, and one
tablespoon of water.

- Cook until the kale has wilted and the garlic is fragrant, about two
minutes.

- Add the roasted sweet potatoes (or zucchini) and sauté gently for
about about two minutes (five minutes for zucchini).

- When everything is hot, place the veggies on a plate and cover to
keep them warm. Add the other ½ tablespoon avocado oil to the
skillet, and cook the eggs as you like them (over-easy is often
delicious with this recipe). Add salt and pepper to taste.

- Place the eggs on top of the veggie hash and enjoy!

Servings: 2

Approximate insulin count: 26

Snacks

Chia Pudding
Ingredients

¼ cup chia seeds, whole or ground

¼ cup canned organic coconut milk

½ cup unsweetened almond milk

1 tablespoon raw cacao powder, unsweetened

5–10 drops liquid stevia extract

½ tablespoon raw cocoa nibs or extra dark chocolate (at least
85% cocoa solids)

Instructions

- Mix together (or blend for a smoother option) the chia seeds,
coconut milk, water, cacao powder, and stevia. Put it in the fridge
overnight to set. Top with raw cocoa nibs or dark chocolate. You
can also make it fresh, but you’ll need to let it set for around ten
minutes before eating. Makes one serving.

Servings: 1

Approximate insulin count: 7



Choco-Blueberry Almond “Cereal”
Ingredients

½ cup of blueberries

1 cup of unsweetened coconut milk (carton, not can)

2 tablespoons almonds, slivered

½ tablespoon raw cacao powder

Instructions

- Place into a bowl for a super-fast snack and enjoy!

Servings: 1

Approximate insulin count: 3

Granola Chocolate Nut Bars
Ingredients

1 cup almonds

1 cup sunflower seeds

½ cup macadamia nuts

1 cup unsweetened coconut flakes

1 egg

¼ cup coconut butter (available at a health food store)

¼ cup almond butter

½ cup dark chocolate chips

2 tablespoons vanilla extract

½ teaspoon cinnamon

Instructions

- Preheat the oven to 350 degrees and rub a shallow glass baking
dish with coconut oil. Place all of the ingredients into a blender
and then blend coarsely. Pour all ingredients into the pan and
press them out evenly.

- Bake for about thirteen to fifteen minutes. Cut into sixteen pieces.
You can freeze batches of this, so you have easy snacks on the go.

Servings: 16

Approximate insulin count: 10



Guacamole
Ingredients

4 fresh avocados, pitted and mashed

2 Roma tomatoes, chopped

1 garlic clove, pressed

Juice of two limes

¼ teaspoon cumin

¼ teaspoon chili powder

½ teaspoon sea salt

Fresh ground black pepper, to taste

2 tablespoons fresh cilantro, finely chopped

Instructions

- Mash the avocado in a bowl, then pour the lime juice over the
avocado right away. This will stop it from turning brown. Mix in
the tomatoes and the rest of the spices, and you’re done!

Servings: 7

Approximate insulin count: 4

Protein-Packed Apple Cinnamon Muffins
Ingredients

5 eggs

1 cup unsweetened applesauce

½ cup coconut flour

2 tablespoons cinnamon

1 teaspoon baking soda

1 teaspoon vanilla

¼ cup coconut oil

Instructions

- Preheat the oven to 400 degrees. Grease your muffin tin lightly
with coconut oil. Whisk all of the ingredients together in a large
bowl, then let them sit for around five minutes. Place about one-
third cup of batter in each muffin tin.



- Bake until they begin to brown, about eleven to fifteen minutes.
They should not be soft when lightly touched on the top. Let them
cool. Muffins may be frozen or refrigerated for a quick breakfast
on the go on a busy morning.

Servings: 12

Approximate insulin count: 8

Zucchini Crisps with Lemon Thyme
Ingredients

1 medium zucchini

Juice of ½ lemon, squeezed

½ teaspoon sea salt

2 teaspoons olive oil

1 teaspoon thyme

¼ teaspoon ground pepper

Instructions

- Slice zucchini into one-fourth-inch circles. Sprinkle zucchini with
salt and lemon juice and place on a colander to drain.

- Preheat oven to 250 degrees and line a baking sheet with
parchment paper. Brush parchment with one teaspoon of oil. Pat
zucchini slices dry with a paper towel and arrange them on the
baking sheet. Brush the tops with the remaining oil and sprinkle
with thyme, salt, and ground pepper.

- Bake forty-five minutes, watching to ensure they don’t overcook.
Then, turn off oven and let chips sit in the oven for around an
hour, until they become crisp. Serves two.

Servings: 2

Approximate insulin count: 3

Lunch

Cashew Mustard Turkey Wrap
Ingredients

4 ounces all-natural deli or roasted turkey



1 large lettuce leaf (butter lettuce or collard greens are best)

5 grape tomatoes, halved lengthways

1 tablespoon purple onion (thinly sliced)

¼ red or yellow bell pepper

1 tablespoon mustard 1 tablespoon cashew butter

Instructions

- Wash and dry your lettuce or collard. Spread mustard and cashew
butter on the leaf.

- Place the onion, bell pepper, and the grape tomatoes on top. Roll
and pin securely with toothpicks to keep the wrap together. Cut in
half and enjoy. Serves one.

Servings: 1

Approximate insulin count: 16

Curried Chicken Salad with Apples
Ingredients

1 small Gala apple, peeled, cored, and diced (omit apple for 8
steps HFLC)

½ pound cooked chicken breast or thighs

¼ cup homemade mayo or all-natural mayo

1 cup chopped celery

2 spring onions (scallions), white and green parts, chopped

¾ teaspoon curry powder

1 teaspoon sea salt

Freshly ground black pepper to taste

½ lemon, juiced

½ cup parsley, chopped

¼ cup cashews

Instructions

- Mix the mayonnaise and curry powder in a bowl, and then add salt
and pepper to taste. In a separate bowl, add the apple chunks and
gently toss with the lemon juice. Shred or chop the chicken and



add it to the apple/lemon mixture Fold in the green onions and
mayonnaise until well combined and then enjoy!

Servings: 2

Approximate insulin count: 29.5

Hearty Chicken and Butternut Squash Soup
Ingredients

4 bone-in, skinless chicken thighs

½ medium butternut squash (about 1 pound), peeled, seeded, and
diced medium

1 small yellow onion, diced medium

2 tablespoons organic coconut oil

Sea salt and pepper to taste

4 cups homemade chicken bone broth, or organic chicken broth

¼ teaspoon ground cumin

½ teaspoon dried oregano

2 tablespoons fresh lemon juice

Instructions

- Preheat oven to 425 degrees. Toss together chicken, squash, onion,
and coconut oil. Season with salt and pepper, distributing evenly.
Roast until both chicken and squash are cooked and tender, about
thirty minutes.

- Transfer chicken to a plate and set aside. Add the cooked squash
and onions to a medium pot, and then add broth, cumin, and
oregano. Bring to a simmer over medium-high.

- With a potato masher, smash some of the vegetables (about half)
to thicken the soup texture. Remove the skin and bones from
chicken, cut it into small pieces, and add it to the soup. Add
lemon juice and salt and pepper to taste. Enjoy.

Servings: 3

Approximate insulin count: 61

Salad in a Jar Options:



Olive Shrimp-Cobb Salad
Ingredients

2 tablespoons vinaigrette or creamy ranch dressing

2 tablespoons chopped avocado

8 grape tomatoes

1 tablespoon red onion, chopped

½ cup large chunks of cucumber

1 cup chopped romaine lettuce

8 black olives, sliced

8 cooked shrimp

1 boiled egg, quartered

Instructions

- In a large mason jar (or any other jar will work as well) layer the
ingredients. Put the dressing on the bottom of the jar. Add the
tomatoes, onions, and cucumber. Add the olives and avocado.
Add the eggs and shrimp. The lettuce should be the top layer.

- When you are ready to eat, empty the jar into a bowl, mix, and
enjoy!

Servings: 1

Approximate insulin count: 20

Raspberry Clementine Protein Salad
Ingredients

2 tablespoons balsamic vinaigrette dressing

½ cup shredded carrots

¼ cup thinly sliced red onion

½ cup cherry tomatoes

1 small clementine orange, sectioned

½ cup of raspberries

2 hard-boiled eggs, sliced in half lengthways

1 tablespoon sunflower seeds

2 cups spring green mix



Instructions

- In a mason jar (or any other jar will work as well), layer the
ingredients. Put the balsamic vinaigrette on the bottom of the jar.
Add carrots, onion, and cherry tomatoes. Add clementine and
raspberries. Add sunflower seeds and hard-boiled eggs. Add
spring mix as the top layer of the jar. When you are ready to eat,
empty the jar into a bowl, mix and enjoy!

Servings: 1

Approximate insulin count: 27

Wild Salmon Avocado Salad
Ingredients

130 g canned or fresh wild salmon, well drained (canned salmon
is usually wild)

1–2 cups crispy romaine lettuce

½ carrot, diced

½ small red pepper, diced

½ cucumber, cubed

½ cup whole cherry tomatoes

2 tablespoons chopped green onion

¼ avocado, sliced

2 tablespoons creamy avocado ranch dressing

Instructions

- Layer the ingredients in a mason jar (or any other jar will work as
well). Put the creamy avocado ranch dressing and then the salmon
on the bottom of the jar. Add carrots, red peppers, tomato, onion,
avocado, and green onion. Add romaine as the top layer of the jar.
When ready to eat, empty the jar into a bowl, mix and enjoy!

Servings: 1

Approximate insulin count: 31

Skewered Chicken Kebabs
Ingredients

4 ounces leftover roast chicken (or another leftover meat)



½ cucumber, cut into large chunks

½ cup red pepper, cut into large chunks

½ medium zucchini, cut into chunks

Instructions

- Place the ingredients on two skewers for a quick lunch. Enjoy with
two tablespoons of either mayo or creamy avocado ranch
dressing!

Servings: 1

Approximate insulin count: 23

Spicy Chicken Crock-Pot Soup
Ingredients

3 medium boneless chicken thighs

1 teaspoon onion powder

1 teaspoon garlic powder

½ teaspoon dried celery seed

¼ cup avocado oil

½–3 teaspoons chili flakes, depending on how spicy you want it!

3 cups beef bone broth or organic boxed beef broth

1 cup canned coconut milk

¼ teaspoon tapioca starch

Salt and pepper to taste

Instructions

- Cut the chicken into chunks, and add it to the Crock-Pot with
onion and garlic powder, celery seed, avocado oil, broth, and chili
flakes.

- Put the Crock-Pot on low heat for six hours and let everything
cook completely. Once everything is cooked, remove the chicken
from the Crock-Pot and roughly shred it by pulling it apart with a
fork. Add the coconut milk and tapioca starch to the Crock-Pot.

- Use an immersion blender to emulsify all of the liquids together in
the Crock-Pot, or blend everything (less the chicken) in a blender
then place it back in the pot afterward.



- Place the pulled chicken back into the Crock-Pot and stir. Season
to taste. Serves five.

Servings: 5

Approximate insulin count: 23

Creamy Broccoli Slaw
Ingredients

2 ½ cups of organic broccoli slaw (you can find this in the cooler
in the vegetable section)

1 small tomato, chopped

1 avocado, cubed

1 small zucchini, chopped

2 tablespoons balsamic vinaigrette dressing

Instructions

- Place the broccoli slaw, avocado, tomato, and zucchini in a large
bowl, and gently combine. Add balsamic vinaigrette dressing.
Toss to combine. Season with salt and pepper to taste. Enjoy!

Servings: 2

Approximate insulin count: 4

Dinner

Asian Garlicky Ginger Chicken
Ingredients

4 bone-in, skin-on chicken thighs, organic or pastured (if not
available, get skinless)

½ tablespoon coconut oil

Sea salt and black pepper to taste

1 small onion, sliced

1 teaspoon sesame seeds

1–2 pinches chili flakes, depending on your heat preference

2 cloves of garlic, chopped (or 1 teaspoon garlic powder)

½ teaspoon ginger, powder or fresh



1 tablespoon unsweetened rice vinegar

¼ cup coconut aminos (soy sauce substitute at health food
stores)

Instructions

- Preheat the oven to 425 degrees. Lightly season the chicken on
both sides with salt and pepper.

- Melt the coconut oil in a skillet on medium heat, then add the
chicken to the pan, skin side down, and cook until it browns. (If
you are using a skinless variety, you will need to use more
coconut oil.)

- As the chicken is browning in the skillet, combine the onion,
garlic, ginger, sesame seeds, chili flakes, coconut aminos, rice
vinegar, and more sea salt and black pepper in a small mixing
bowl. Turn the chicken skin-side up in the pan, and cover it with
the sauce.

- Put the pan into the oven for thirty minutes if you are using
stainless steel or cast iron. If not, transfer it to a glass baking pan.
Ensure the chicken is thoroughly cooked, and enjoy!

Servings: 2

Approximate insulin count: 51

Chicken Cacciatore over “Spaghetti”
Ingredients

4–6 pieces of skinless chicken (legs or breasts)

1 medium spaghetti squash

1 teaspoon (4 grams) Celtic sea salt

Black pepper to taste

2 tablespoons avocado oil

1 chopped onion

1 large chopped red pepper

2 cloves chopped garlic

1 can diced organic tomatoes (with juice, nothing else added)

1 cup water



1 bay leaf

1 teaspoon oregano

1 teaspoon basil

Hot pepper flakes, if desired

Instructions

- Rinse the chicken, then pat dry. Sprinkle with ½ teaspoon of salt
and pepper.

- Preheat oven to 400 degrees. Slice the spaghetti squash
lengthwise, and place it face down on a baking sheet. Bake for
thirty-five to forty minutes, until the threads can be easily
removed from the squash with a fork.

- Heat a large pan over medium-low heat. Add two tablespoons of
avocado oil to warm slightly. Add garlic and onions and sauté for
one minute.

- Add chicken and cook until brown on one side, flip over and
brown the other side. Add the peppers, tomatoes, water, bay leaf,
oregano, basil, hot pepper flakes, and one-half teaspoon of salt;
bring to a simmer. Cover and simmer until sauce has thickened,
about twenty-five minutes.

- Add in spaghetti squash threads and mix until well combined.
Turn heat to low and let simmer for about ten minutes, until
chicken is tender. Add salt and pepper to taste. Garnish with
parsley and black pepper. Serve with two cups steamed broccoli
drizzled with one tablespoon of extra virgin olive oil.

Servings: 4

Approximate insulin count: 55

Crock Pot Comfort Roast Beef
Ingredients

1 grass-fed chuck roast

3.5 cups homemade beef bone broth (or 1 900 ml carton all
natural organic beef broth

5 carrots, cut into chunks

1 onion, chopped

3 cloves of garlic, smashed



2 stalks of celery, cut into chunks

3 pieces of rosemary, leaves removed from stem

Salt and pepper to taste

Chopped parsley or green onion to garnish

Instructions

- Generously sprinkle all sides of the roast with salt and pepper.
Heat avocado oil in a pan, then sear all sides of the roast for five
to six minutes each. Combine all ingredients in your Crock-Pot
and then cook on low for eight to ten hours.

Servings: 5

Approximate insulin count: 51

Bone Broth
Ingredients

Bone (of entire organic, pastured chicken, or 3–4 pounds of
grass-fed beef bone)

3 cups of roughly chopped vegetables, including carrots, celery,
and a leafy green such as spinach

2 onions

6 smashed garlic cloves

Celtic or Himalayan sea salt to taste

1 tablespoon apple cider vinegar

Water to fill Crock-Pot

Herbs to taste including 1 bay leaf, 1 sprig of thyme or rosemary

Instructions

- Place the vegetables into a large slow cooker. Place the bones on
top of the vegetables. Pour the vinegar on top of the bones, and
then sprinkle salt and the herbs on top. Turn on the slow cooker
and cook on low for ten to fifteen hours.

- Pour the broth through a strainer and discard or compost the
solids. Pour it into a large container and refrigerate overnight.

- The fat will solidify on the top. Skim this layer off and discard.
The broth may look gelatinous but that is normal. Heat and enjoy!



- Store leftover bone broth for a couple of days in the refrigerator or
ladle out into mason jars and freeze. If you are using mason jars,
be sure to leave lots of extra space on top, so that the jar doesn’t
break when the broth freezes!

Note: If you don’t have a slow cooker, you can still make bone
broth. Use a large pot, and cook on low for ten hours. You’ll have to
stir occasionally and top up with water when needed.

Insulin count for bone broth is zero.

Mediterranean Shrimp with Zucchini Noodles
Ingredients

½ cup shrimp, peeled and deveined

1 medium zucchini, julienned very slim like spaghetti (or use a
spiralizer to make zucchini noodles)

1 onion, chopped

2 cloves garlic, chopped

1 can diced tomatoes, with liquid (14 ounces)

3 tablespoons black olives

½ can artichoke hearts (14 ounces), optional

2 cups fresh spinach

½ teaspoon red chili flakes

1 teaspoon fresh oregano

1 tablespoon fresh lemon juice

1 tablespoon coconut oil

Instructions

- Heat coconut oil in a large pan over medium heat until melted.
Add onion and garlic and cook until the onion is transparent and
the garlic is fragrant. Add the chili. Add artichokes and olives and
cook for two to three minutes. Add the oregano and diced
tomatoes and stir. Bring to a simmer. Cover and let simmer for ten
minutes.

- Uncover, add zucchini and lemon juice, then cook, stirring
continuously for about five minutes. Add shrimp. When the
shrimp is just cooked through, add the spinach.



- Add fresh lemon juice and salt and pepper to taste. Serve and
enjoy!

Servings: 1

Approximate insulin count: 25

Mushroom Sausage Pizza Spaghetti Bake
Ingredients

1 large spaghetti squash

1 pound no-sugar-added, all-natural chicken sausage

½ onion, chopped

1 cup button mushrooms, chopped

1 cup pizza sauce (no sugar added)

1 teaspoon dried basil

1 teaspoon dried oregano

Salt and pepper to taste

3 eggs, whisked

Instructions

- Preheat the oven to 400 degrees. Grease an eight-by-eight baking
dish with coconut oil. Cut spaghetti squash in half lengthwise.
Place spaghetti squash cut side down on a baking sheet and bake
for twenty to twenty-five minutes. Reduce the oven temperature
to 350 degrees.

- Remove the threads from the spaghetti squash and spread them out
evenly in the dish. Warm up a pan on medium heat. Add the
sausage, mushrooms, and onion. Sauté sausage until it is cooked
through and the onion is tender.

- Add the pizza sauce, oregano, basil, and salt and pepper to the pan
and mix well. Add sausage mixture to dish and mix it with the
spaghetti squash so it is distributed evenly. Add the whisked eggs
to the dish and mix everything thoroughly.

- Bake for one hour, or until a crust has formed on top of the bake.
Let sit for five minutes. Cut, serve, and enjoy!

Servings: 4

Approximate insulin count: 64



Pan-Seared Salmon with Dill Dressing
Ingredients

Wild salmon fillet with skin on

2 tablespoons avocado oil

Sea salt and black pepper to taste

Creamy avocado ranch dressing (found in sauces section)

Instructions

- Pat the salmon dry, then season it with salt and pepper. Heat one
tablespoon of avocado oil in a skillet over medium-high heat.

- Place the salmon, with skin facing down, in the skillet and then
turn down the heat to medium-low. Gently press each piece of
salmon down with a spatula, so that they crisp and stay nice and
flat. Cook for six to seven minutes.

- Sear the other sides of the salmon for thirty seconds per side.
Ensure that it is cooked (it should flake with a fork). Place the
salmon on a plate and serve with creamy avocado ranch dressing.

Servings:

1 Approximate insulin count: 34

Simple Mashed Garlicky Cauliflower
Ingredients

3 cloves of garlic, smashed

1 large cauliflower head, broken into big chunks

1 tablespoon minced rosemary

1 tablespoon extra virgin olive oil

Salt and pepper to taste

Instructions

- Smash a few cloves of garlic into one-fourth cup of olive oil. Let it
infuse for at least a few minutes, then remove garlic pieces. Bring
a large pot of water to a boil, then add a small handful of sea salt.
Add the cauliflower and simmer until it is tender, usually from
twelve to fifteen minutes.

- Blend the cauliflower in a food processor with three-fourths of the
garlic, olive oil, rosemary, and a few generous pinches of salt and



pepper. Adjust flavoring by tasting and adding salt, pepper, or
more rosemary. Add the last of the olive oil. Serve and enjoy!

Servings:

2 Approximate insulin count: 22

Southwest Turkey Taco Salad
Ingredients

6 cups romaine lettuce, chopped

2 large tomatoes, diced

1 avocado, cubed

¼ red onion, slivered

1 small bunch cilantro leaves

2 limes, quartered

2 tablespoons avocado oil

2 pounds ground turkey

1 onion, chopped

2 garlic cloves, minced

1 teaspoon cumin

2 tablespoons chili powder

1 small pinch cinnamon

Salt and pepper to taste

Coconut oil for cooking

Instructions

- Place romaine, tomatoes, avocados, red onion, and cilantro leaves
in a large bowl, then drizzle them with olive oil and lightly toss.

- Heat one tablespoon coconut oil in a pan. Add onion and sauté
until transparent. Add garlic, spices, and one teaspoon of salt and
sauté for one minute. Stir in the ground turkey, and brown it for
five to ten minutes.

- Pour the taco meat onto the salad, then squeeze the limes over the
salad. Season with salt and pepper.

Servings:



3 Approximate insulin count: 3

Stir Fried Garlic Bok Choy
Ingredients

⅓ cup bone broth (chicken or beef)

1 tablespoon coconut aminos

1

½ teaspoons tapioca starch

3 tablespoons avocado oil

4 cloves sliced garlic

2 pounds baby or Shanghai bok choy, halved lengthwise

Instructions

- Stir together broth, coconut aminos, tapioca starch, and ½
teaspoon salt until tapioca starch has dissolved. Heat wok over
medium heat. Coat wok with avocado oil.

- Add garlic and stir-fry briefly for ten seconds. Add half of bok
choy and stir-fry until leaves wilt, then add remaining bok choy
and stir-fry until all leaves are bright green and wilted, two to
three minutes total.

- Stir broth mixture, then pour into wok and stir-fry for fifteen
seconds. Cover with lid and allow the bok choy to cook until
tender, stirring occasionally. Enjoy!

Servings: 2

Approximate insulin count: 4

Sauces and Condiments
These can be used on salads or as toppings or sauces for various
dishes.

Balsamic Vinaigrette

Ingredients

¼ cup balsamic vinegar

1 tablespoon chopped garlic

1 teaspoon mustard powder ¾ cup extra virgin olive oil



Salt and pepper to taste

Instructions

- Add to a glass jar and shake.

Servings: 6

Approximate insulin count: 3

Creamy Avocado Ranch Dressing
Ingredients

1 cup homemade mayonnaise

⅓ cup unsweetened almond milk

½ medium sized avocado (pitted and skinned)

1 clove of garlic

½ teaspoon dried chives

½ teaspoon dried parsley

½ teaspoon dried dill

¼ teaspoon onion powder

⅛ teaspoon Celtic sea salt

⅛ teaspoon black pepper

Instructions

- Blend all ingredients on low until combined and creamy. Taste and
season with salt and pepper, if needed. Store in refrigerator.

Servings:

4 Approximate insulin count: 11

Homemade Mayonnaise
Ingredients

1 ¼ cups light olive oil, divided

1 egg, room temperature

½ cup fresh, room temperature lemon juice

½ teaspoon mustard powder

½ teaspoon fine ground sea salt or more to taste



Instructions

- Place the room temperature egg, one-fourth cup of the olive oil,
mustard powder, and salt in a blender or food processor. Mix
thoroughly. Process on low and gradually add remaining olive oil
in a very slow, thin stream. After the mixture has emulsified, turn
the blender off. With a spoon, gently stir in lemon juice to taste.
Store in refrigerator.

Servings:

5 Approximate insulin count: 7

Insulin Counting One-Week Plan
Table D-1: One-Week Meal Plan

8 Steps HFLC One-Week Plan
Table D-2: One-Week Meal Plan





Appendix E
RESOURCES

Books
 

• A Patient’s Guide to PCOS: Understanding—and
Reversing—Polycystic Ovary Syndrome by Dr. Walter
Futterweit

• The Infertility Cure by Dr. Randine Lewis

• Beat Diabetes Naturally by Dr. Michael Murray

• Period Repair Manual: Natural Treatment for Better
Hormones and Better Periods by Dr. Lara Briden

• Taking Charge of Your Fertility: The Definitive Guide to
Natural Birth Control, Pregnancy Achievement, and
Reproductive Health by Toni Weschler

• The Adrenal Reset Diet: Strategically Cycle Carbs and
Proteins to Lose Weight, Balance Hormones, and Move
from Stressed to Thriving by Dr. Alan Christianson

• The Natural Diet Solution for PCOS and Infertility by
Dr. Nancy Dunne and Bill Slater

• The New Glucose Revolution: Low GI Eating Made
Easy by Dr. Jennie Brand-Miller and Kaye Foster-
Powell

• The Obesity Code: Unlocking the Secrets of Weight Loss
by Dr. Jason Fung

• The PCOS Workbook: Your Guide to Complete Physical
and Emotional Health by Angela Grassi

• Woman Code: Perfect Your Cycle, Amplify Your
Fertility, Supercharge Your Sex Drive, and Become a
Power Source by Alisa Vitti



• Your Healthy Pregnancy with Thyroid Disease: A Guide
to Fertility, Pregnancy, and Postpartum Wellness by
Mary Shomon and Dana Trentini. (Featuring
contributions by Dr. Fiona McCulloch)

• Women’s Encyclopedia of Natural Medicine by Dr. Tori
Hudson

Labwork
Hormone and metabolic testing can be done at most major labs
with a physician’s requisition such as—

• Labcorp

• Lifelabs/CML and Gamma Dynacare (Canada)

Cortisol and Blood Hormonal Testing
 

• Cell Science Systems https://cellsciencesystems.com/

- Adrenal Stress Profile

• Diagnostechs http://www.diagnostechs.com/

- Adrenal Stress Index

• Genova Diagnostics http://gdx.net

- Adrenocortex Stress Profile

• RMA Labs http://rmalab.com

- Adrenal Function Panel

• ZRT Labs http://www.zrtlab.com/

- Adrenal Stress Profile

- Cardiometabolic Profile

Environmental Toxicity Testing
 

• Genova Diagnostics http://www.gdx.net

https://cellsciencesystems.com/
http://www.diagnostechs.com/
http://gdx.net/
http://rmalab.com/
http://www.zrtlab.com/
http://www.gdx.net/


- Toxic Effects

• Great Plains Labs
http://www.greatplainslaboratory.com/

- Toxic organic chemical Panel

MTHFR Testing
 

• 23 and Me https://www.23andme.com/

• Cell Science Systems https://cellsciencesystems.com/

• Spectracell http://www.spectracell.com/

Specialized Metabolic Testing
 

• Genova Diagnostics http://gdx.net

- Oxidative Stress 2.0 (includes lipid peroxides)

• Great Plains Labs
http://www.greatplainslaboratory.com/

- Advanced Cholesterol Profile

• Spectracell http://www.spectracell.com/

- CardioMetabolic Profile (includes adiponectin)

• ZRT Lab http://www.zrtlab.com/

- Weight Management Profile

Websites

Autoimmune Paleo Resources
 

• Autoimmune Paleo http://autoimmune-
paleo.com/Recipes and blog on AIP

http://www.greatplainslaboratory.com/
https://www.23andme.com/
https://cellsciencesystems.com/
http://www.spectracell.com/
http://gdx.net/
http://www.greatplainslaboratory.com/
http://www.spectracell.com/
http://www.zrtlab.com/
http://autoimmune-paleo.com/


• Phoenix Helix http://www.phoenixhelix.com/Podcast,
recipes, and blog

• The Paleo Mom http://thepaleomom.com Blog and
recipes

BBT Charting and Monitoring Supplies
 

• Fairhaven Health – Fertility Monitoring Supplies
http://fairhavenhealth.com

• Fertility Friend BBT Charting APP
http://fertilityfriend.com

• Kindara BBT Charting APP http://kindara.com

• Ovacue Fertility Monitor http://www.ovacue.com/

• Ovagraph BBT Charting APP
http://www.ovagraph.com

• Ovusense Fertility Monitor http://Ovusense.com

Breastfeeding
 

• http://www.kellymom.com, blog with articles on
breastfeeding, tips to increase supply

• http://www.lli.org, La Leche League—mother-to-
mother breastfeeding support

• http://www.nbci.ca/, Dr. Jack Newman’s wealth of
information on breastfeeding including proper latch,
tongue tie, and other important issues that can impact
breastfeeding

Environment
 

• Environmental Defense Fund Seafood Selector
http://seafood.edf.org

http://www.phoenixhelix.com/Podcast
http://thepaleomom.com/
http://fairhavenhealth.com/
http://fertilityfriend.com/
http://kindara.com/
http://www.ovacue.com/
http://www.ovagraph.com/
http://ovusense.com/
http://www.kellymom.com/
http://www.lli.org/
http://www.nbci.ca/
http://seafood.edf.org/


• Environmental Working Group http://www.ewg.org
Skincare Database, Guide to Pesticides in Food,
Seafood Guide, GMOs

Ketogenic Diet
 

• http://ketodietapp.com

• http://ruled.me

Medical Doctors Who Specialize in PCOS
 

• Dr. Katherine Sherif http://hospitals.jefferson.edu/find-
a-doctor/s/sherif-katherine-d/

• Dr. Mark Perloe http://www.ivf.com/

• Dr. Ricardo Azziz
http://people.healthsciences.ucla.edu/institution/person
nel?personnel_id=75130

• Dr. Richard Legro
http://www.pennstatehershey.org/web/obgyn/home

• Dr. Felice Gersh of Integrative Medical Group of Irvine
http://integrativemgi.com/

Naturopathic Doctors in Your Area
 

• American Association of Naturopathic Physicians
http://www.naturopathic.org/

• Canadian Association of Naturopathic Doctors
http://www.cand.ca/

PCOS Associations
 

• PCOS Association http://www.pcosupport.org/

http://www.ewg.org/
http://ketodietapp.com/
http://ruled.me/
http://hospitals.jefferson.edu/find-a-doctor/s/sherif-katherine-d/
http://www.ivf.com/
http://people.healthsciences.ucla.edu/institution/personnel?personnel_id=75130
http://www.pennstatehershey.org/web/obgyn/home
http://integrativemgi.com/
http://www.naturopathic.org/
http://www.cand.ca/
http://www.pcosupport.org/


• PCOS Awareness Association http://www.pcosaa.org/

• PCOS Foundation http://www.pcosfoundation.org/

• Verity http://www.verity-pcos.org.uk/

PCOS and Hormone Health Blogs and Websites
 

• Hormone Soup: A website and online TV show founded
by Sonya Satveit dedicated to raising consciousness
around hormone issues in women.
http://hormonesoup.com/

• IVF.ca: An interactive forum for patients undergoing
fertility challenges and/or IVF procedures. http://ivf.ca

• PCOS Challenge: An online support network founded
by Sasha Ottey dedicated to raising awareness and
support for PCOS. http://www.pcoschallenge.com/

• PCOS Diet Support: A website and blog from Tarryn
Bell sharing PCOS resources and nutritional
information. http://www.pcosdietsupport.com/

• PCOS Diva: A website including many informative
articles and expert interviews along with hollistic
lifestyle programs to support women with PCOS,
founded by PCOS Diva Amy Medling.
http://pcosdiva.com

• PCOS Nutrition Center: A website and blog founded by
dietician Angela Grassi focused on the nutritional
treatment of PCOS. http://pcosnutrition.com/

• SoulCysters: An interactive forum including resources
for women with PCOS. http://soulcysters.com/

http://www.pcosaa.org/
http://www.pcosfoundation.org/
http://www.verity-pcos.org.uk/
http://hormonesoup.com/
http://ivf.ca/
http://www.pcoschallenge.com/
http://www.pcosdietsupport.com/
http://pcosdiva.com/
http://pcosnutrition.com/
http://soulcysters.com/
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breakthrough bleeds, 14, 15

cycle length, 5
cycle monitoring, 173–174

follicular phase, 84, 94, 170
hormones in, 83, 173

inducing menstruation, 89, 95, 211
luteal phase, 84–85, 92, 94

painful, 82, 92
regularity, 1, 2, 5, 48, 82–83

regulation therapies, 88–94
mercury, 140–141

metabolic diseases, 13, 19, 206
metabolism

gut microbiome, 33, 44, 149
leptin, 38, 110

metformin, 10, 11, 26, 44–45, 178
methylation, 45

methylenetetrahydrofolate reductase (MTHFR) gene, 190–191
microglia, 27

milk. See dairy
milk thistle, 209–210

mindfulness, 63
miscarriages, 193–194

MK7. See vitamin K



monounsaturated fats, 138

mood disorders, 57, 92
MTHFR gene, 190–191

mushrooms, 62, 183
Mushroom Sausage Pizza Spaghetti Bake, 234

myo-inositol, 45, 61–62, 180, 181, 195

N
N-acetyl cysteine, 32, 123, 181
N-acetyl glucosamine, 34

naltrexone, 26–27
National Institute of Health criteria, 3–4

NF-kappa B, 30, 31
nonalcoholic fatty liver disease (NAFLD), 39, 149, 208–210

nonalcoholic steatohepatitis (NASH), 208
non-classical congenital adrenal hyperplasia, 17

non-esterified fatty acids (NEFA), 23
nutritional plans, 125. See also meal plans

nutritional restriction, 148
nuts, 114, 144–145

O
oils, 138–140, 209

oligoovulation, 3
olive oil, 139

Olive Shrimp-Cobb Salad, 224–225
omega-3 fatty acids, 31, 58, 192, 193–194

omega-6 fatty acids, 139
Omelet with Mushrooms and Spinach, 218

opiodergic system, 91–92
organic foods, 121, 139, 140, 142, 143

osteoporosis, 202–204
ovarian cancer, 210, 211, 212

ovarian cysts, 6–8
age and, 8

in hypothyroidism, 107
lack of, 2, 3

non-PCOS cysts, 7
“string of pearls” appearance, 2, 8



technology and, 8

ovarian hyperstimulation syndrome (OHSS), 177
ovarian volume, 6, 107–108

ovaries
follicles, 83–85

function tests, 87–88
hormone regulation, 88–94

hypothalamic-pituitary-ovary axis, 83, 85–87
ovary dominant type, 51

ovulation
anovulation, 4, 5, 12

cycle regulation formulas, 88–94
delayed, 3

detection, 168, 169, 173
first, 68

process of, 83–85
stimulation, 90, 174, 177, 183, 185

ovulatory PCOS, 15
oxidative stress, 70, 76

P
Paeonia lactiflora (white peony), 75, 90, 94, 188

paleo diet, 213–214
pancreas, 36, 40, 207

pancreatin, 33
Pan-Seared Salmon with Dill Dressing, 235

pantothenic acid. See vitamin B
PCBs, 140, 141

peony, 93
perimenopause, 199–200

periods. See menstrual cycles
persistent organic pollutants, 116, 120

pesticides, 120, 143
phenotypes, 4

classic versus non-classic, 9, 13
definitions, 9

determination, 12–18
influencing factors, 18–20



type A, 13–14

type B, 14–15
type C, 15–16

type D, 10, 16–18
phosphatidylserine, 59

phytates, 144, 145, 158, 213
phytoestrogenic plants, 77

phytoestrogens, 93
pine bark extract, 31

pituitary adenomas, 211–212
pituitary gland, 83, 98, 110, 200

plastics, 120, 121
plucking hair, 80

pollutants. See persistent organic pollutants
polyaromatic cyclic hydrocarbons (PAH), 142, 144

polycystic ovarian syndrome (PCOS). See also phenotypes
cure for, 11

diagnosis of exclusion, 10–11
diagnostic criteria, 3–4

disorders that mimic, 17
full reversal of, 11, 20

“hidden,” 41
history of, 3–4

prevalence, 3, 13, 15
severity, 11, 19, 20, 118

symptoms, 4–6
polycystic ovaries, 4, 6, 12, 107–108

polyunsaturated fats, 138, 139
postpartum issues, 95, 196–199

post-pill amenorrhea, 89
post-workout snacks, 134–135, 149, 165

poultry, 142
prayer, 63

prednisone, 74
pregnancy

endocrine-disrupting chemical
exposure, 117, 118–120

fetal development, 45, 74, 118, 119, 141



gestational diabetes, 45, 194–195

hypertension in, 195–196
insulin resistance in, 192–193

miscarriages, 193–194
multiple births, 175

PCOS and, 192
postpartum issues, 196–199

supplements to support, 192–193
probiotics, 33

progesterone
cortisol and, 54

creams, 183–184
deficiency, 87

in medications, 176
menstrual cycle, 83, 84

PCOS phenotype, 14, 15
during perimenopause, 200

puberty, 68
with in vitro fertilization, 176

withdrawal therapy, 89
progestins, 72, 73

prolactin levels, 17, 59, 71, 92
prostate cancer, 77

protein, 128, 130, 154, 158–159
Protein-Packed Apple Cinnamon Muffins, 222

Protein Pancakes, 218–219
protein powders, 134–135

psychology, 64
puberty, 8, 12, 68, 118–119

Pueraria (kudzu), 77
pycnogenol, 31

Q
quinoa, 145, 158

R
Raspberry Clementine Protein Salad, 225

recombinant bovine somatotropin (rBST), 143
red meat, 142–144



red sage, 59

reishi mushroom, 75–76
relationships, 63

relaxation techniques, 63
resources, 241–245

resveratrol, 30–31, 47, 185
reverse T3, 102–103, 104–105, 110

Rhodiola (golden root), 60
rice, 158, 213

rosemary, 76
Rotterdam criteria, 4

Rotterdam Phenotypes. See phenotypes

S
Salad in a Jar, 224–225
salicylic acid, 79

salidroside, 60
salmon, 141

Salvia miltiorrhiza (red sage), 59
satiety index, 127–128, 129

sauces, 237–238
saw palmetto, 76

seeds, 144–145
selenium, 48, 113–114

self-care, 63–64
self-esteem, 63–64, 191–192

Serenoa repens (saw palmetto), 76
sex hormone-binding globulin, 75, 79, 107, 201

shaving, 80
Shisandra chinensis (five-flavor berry), 61

Siberian ginseng, 61
Siberian rhubarb, 202–203

silicon, 204
silkworms, 31

silymarin. See milk thistle
Simple Mashed Garlicky Cauliflower, 235

Skewered Chicken Kebabs, 226
skincare products, 120, 122



skin pigmentation, 36–37

skin tags, 36, 40
sleep, 61

smoothies, 162, 216, 217
snacks, 164–165, 220–222

social support, 63
socio-emotional factors, 20

Southwest Turkey Taco Salad, 236
soy, 77, 156

spearmint tea, 76
specific carbohydrate diet (SCD), 30

Spicy Chicken Crock-Pot Soup, 227
spironolactone, 73–74

St. John’s Wort, 60
steel cut oats, 158

Stein-Leventhal syndrome, 3
steroid therapy, 26, 74

stevia, 150, 214
Stir Fried Bok Choy, 237

stress, 20, 41, 49–50, 64–65. See also
cortisol

stress management, 63–65
sucrose, 148

sugar, 214
alcohols, 150–151

and fatty liver, 209
forms, 147–148, 149

high fructose, 150
microbiome effects, 148–149

natural, 150
sweeteners, 149–151, 214

sulfur-rich foods, 124
Sunshine Kale Breakfast Hash, 219

supplements. See treatments
sweeteners, 149–151, 214

synthetic hormones, 88–89
systemic enzymes, 31–32, 193



T
T3. See triiodothyronine

T4. See thyroxine
tea, 31, 58, 75, 146

tea tree oil, 79
technology, 8

teenagers, 8, 12
testosterone

blood levels and hirsutism, 69
cardiovascular disease and, 207

follicle development and, 7
follicular secretion, 86

inflammation and, 22
licorice effects on, 75

menopause and, 201
PCOS phenotype and, 13

sources of, 67, 68
theca cells, 7, 68, 84, 86

thyroglobulin antibodies, 102
thyroid. See also hypothyroidism

autoimmune testing, 102–103
dysfunction, 102–105

fertility-safe supplements for, 191
free versus total hormones, 101

function of, 98
hormones of, 55, 98

insulin effects on hormones, 105
lab testing, 98, 102

leptin, 110
metabolism, 110

PCOS and, 105–109
postpartum dysfunction, 198

sex hormone-binding globulin levels, 107
thyroid peroxidase, 102

thyroid-stimulating hormone (TSH), 96, 98–99, 104, 106–107
thyroxine (T4), 99, 101, 104, 111

TNF-alpha, 22, 26, 30, 31, 33, 46



toxins. See environmental factors

trans fats, 139
trans-resveratrol, 30–31

treatments
acne, 79–80

adrenal health, 58–62
androgen excess, 72–79

female hormone regulation, 88–94
hirsutism, 80–81

hypothyroidism, 111–115
infertility, natural treatments, 179–189

infertility, traditional, 174–179
inflammation, 26–27, 30–33, 189–190

insulin resistance, 44–48
lactation support, 197

stress management, 63–65
T-regulatory cells, 31, 33

triglycerides, 37
triiodothyronine (T3), 100, 101, 103, 111

TSH. See thyroid-stimulating hormone
tulsi, 60–61

turmeric, 32
type 2 diabetes. See diabetes

U
ubiquinol, 187

ubiquinone, 187
ultrasound, 2, 6, 8

ursolic acid, 61

V
valerian root, 203
vegetable juices, 146

vegetable oils, 138, 209
vegetables, 134, 135–136, 159

vitamin B, 45, 62, 209
vitamin C, 61

vitamin D, 33, 47, 182, 202, 204
vitamin K, 204



vitex, 59–60, 90–93, 94, 184

W
waist circumference. See abdominal

circumference
water intake, 145–146

waxing, 80
websites, 243–245

weight
abdominal area, 13, 19, 56, 208

in childhood, 2, 42
cortisol levels and, 53

gain with PCOS, 4, 14, 19, 35
insulin resistance and, 19, 42–43, 126

loss, 42–43, 208, 214
medications side effects, 26, 74

set point, 42
severity of PCOS, 19

whey protein, 134
white peony, 75, 90, 188

Wild Salmon Avocado Salad, 226

X
xenoestrogens, 19, 117, 120

Y
yoga, 63

Z
zinc, 34, 114
zonulin, 29, 157

Zucchini Crisps with Lemon Thyme, 222
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