Emily:
I'm Emily Kumler and this is Empowered Health. This week on
Empowered Health we're going to look at the treatment options for
perimenopause1 and sort of menopausal changes and we're going to consider
some of the controversy that surrounds hormone replacement therapy2 and
what that means for different women. We're going to start by talking to a doctor
and researcher from Mass General Hospital here in Boston.
Dr. Shifren: My name is Dr. Jan Shifren 3and I am the Vincent Trustees
Professor of Obstetrics, Gynecology and Reproductive Biology at Harvard
Medical School. I'm also the director of the Massachusetts General Hospital
Midlife Women's Health Center.4
Emily:
So I think a lot of people are familiar with menopause being the
phenomenon where women don't get their period for the 12 months prior. But
what is perimenopause? How do you define that?
Dr. Shifren: Menopause5 is better known to women. Menopause is the time of
life at which the periods have stopped and the ovaries are no longer making
estrogen. It's important for women to realize that menopause now for the
women in the developed world is about a third of their lives. So it is really
important that women make this phase of life, you know, healthy and
productive and just as you know, as healthy as they can. Perimenopause is a
more complicated definitions. So perimenopause is essentially the leading up
to menopause. So we used to think that it was a, it represented, you know, a
gradual decline in estrogen6 levels until you get to menopause, when the
ovaries no longer make estrogen. But what we've realized through research is
actually it's more of a time of ovarian chaos.7 So there are some months when
the ovaries are actually making a lot of estrogen, even more than they might
make in a typical menstrual cycle. And then all of a sudden there's a month or
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two or three where the ovaries aren't making anything and then they perk back
up again. And you may have another month or two or three or six where the
ovaries are cycling again. The perimenopause or another way to describe it is
the menopause transition. I think it's actually much more difficult for women
than menopause itself. And that's really because it's so unpredictable at the
times when the ovary is not making estrogen, a woman may experience typical
estrogen deficiency symptoms such as hot flashes, night sweats,8 sleep
disruption9. And of course when you're not sleeping well, you then have day
times fatigue, you may be more irritable, you may have difficulty remembering
where you left your keys. And a lot of that is just sleep disruption and this, you
know, poor quality of life because of all the symptoms. And then all of a sudden
the symptoms go away and you're feeling fine for several months and then they
come back. So it's a really challenging time for women.
Emily:
Well, and I think especially because we're all so used to sort of
being programmed around when we get our period and like the sort of even,
you know, knowing when you opulate and that sort of cycle being irregularity,
that sort of a pattern that you've had since you were an adolescent. And then to
have this sort of irregularity introduced. I liked that it's called chaos– that it's like
chaos. Right? But I also think what's really interesting for me, and I don't
understand this, so I feel like it would be great to have you explained it a little
bit further, is when your body is not, or when your ovaries are going through,
let's say a couple of months where they're not producing estrogen and you're
having those symptoms, is it almost like a withdrawal? Like when people come
through on the other side of menopause, they often say that they feel really
stable and great.
Dr. Shifren: So absolutely. So, during the transition, we think that a lot of the
menopausal symptoms, predominantly hot flashes and night sweats, are not
just a response to low estrogen. Because as you said, you know, every woman
over 55 typically is going to have low estrogen levels for the rest of her life
unless she takes estrogen therapy. So it's not just a response to low estrogen,
it is a response to estrogen withdrawal. And so that's what all the fluctuating
ovarian function where some months the ovaries are making estrogen and
some months they are not often is associated with really bothersome
symptoms. I should mention that in addition to the hot flashes and night sweats
and all the resulting symptoms of not sleeping well, there can also be vaginal
dryness and discomfort with sexual activity10 and so it is really important that
women do speak with their healthcare providers about those symptoms. Well,
we've discovered from research we've done is that unless a clinician asks,
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women often are hesitant to discuss their sexual symptoms11, particularly
dryness, discomfort, and there are a lot of very effective treatments. So women
really should be empowered to speak with their healthcare providers about
those symptoms in addition to hot flashes, night sweats, and sleep disruption. I
am shocked at how many women do not tell us that they're having vaginal
dryness and painful sex and it's so easy to treat. And so how do you treat that?
There are many effective treatments for menopausal or perimenopausal
vaginal dryness and discomfort with sex. We often encourage women to begin
with just over the counter products. There are a lot of lubricants which reduce
friction with penetrative sexual activity. So those are great to use with sexual
activity and they are non-hormonal, completely safe. You get them without a
prescription at your local drug store. Then there are also something called
moisturizers or vaginal moisturizers12, and they again are nonhormonal
purchased over the counter without a prescription, but those are really
designed to retain moisture in the vagina. So whereas the lubricants are
typically used before activity, the moisturizer should be used on a regular basis,
like two or three times a week, often at bed time. In the same way that you
moisturize your hands or face, you can really moisturize your vagina. At the
point that the over the counter products are no longer really treating the
symptoms, really the mainstay of treatment at this point in time are low-dose
vaginal estrogen13, those do require a visit to your healthcare provider and a
prescription, but they're incredibly safe. So unlike hormone therapy or estrogen
that we use to treat hot flashes, which has to raise your blood level of estrogen
to treat the hot flashes14, very low doses of estrogen placed directly in the
vagina effectively treat the vaginal symptoms of estrogen deficiency, but don't
raise blood levels. So I really reassure women that although the package insert
will be the same as for the high levels to treat hot flashes, the FDA's required
that unfortunately, I really try to reassure women that when they use low doses
of estrogen directly in the vagina, FDA approved to treat dryness and
discomfort with sex, they do not have to worry about breast cancer or heart
disease or leg or lung clots.
Emily:
And can you talk a little bit about that? Because I feel like that is a
big point of confusion for the general public, right? Like there was this period of
time where people were told like hormone replacement is very bad, and then
that has sort of flipped back. Right.
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Dr. Shifren: You know, and I hate to say it, that is really a whole nother
podcast because to talk about systemic hormone therapy for hot flashes is
another great topic, but that will get us away from perimenopause.
Emily:
That's probably one of the key things that we were hoping to talk
about with you.
Dr. Shifren: If a woman is having really bothersome hot flashes and night
sweats at the menopause transition, hormone therapy is truly the most effective
treatment. If a woman is still cycling intermittently, then she may actually just
use birth control pills. So for a healthy woman in her late forties early fifties and
non-smoker with normal blood pressure, birth control pills are actually very safe
at the menopause transition. And the nice thing about using them for
perimenopausal symptoms is they not only treat the hot flashes and night
sweats by providing estrogen, but they control the irregular bleeding, which is
another real problem with the menopause transition. So when women are
sometimes cycling and sometimes not cycling, they can have these episodes of
really heavy bleeding where they're actually soaking through their clothes and
it's pretty miserable. And so one nice thing about using birth control pills to
manage the menopausal transition symptoms is they also control bleeding. But
for a woman with really bothersome hot flashes and night sweats, let's say a
postmenopausal woman who now does not have to deal with any irregular
bleeding because her periods have completely stopped hormone therapy
remains the most effective treatment for bothersome vasomotor15 symptoms.
That's the term that we use to describe the hot flashes and night sweats. When
a woman is menopausal as compared to perimenopausal. The good news is
she can use really low doses of hormone therapy that treat the hot flashes and
night sweats, but are the same blood levels as she would have had when she
was cycling regularly. So in the perimenopause, we often recommend birth
control pills because they suppress natural cycles and give back some
hormones, but once a woman is post-menopausal and no longer cycling on her
own, she doesn't need the really high doses of hormones provided by birth
control pills. She can do really well just using just lower doses hormones,
basically the same blood levels that she would have when she was cycle.
Emily:
too?

That's mostly estrogen that you're giving or is it progestogen16

Dr. Shifren: When we give hormone therapy for postmenopausal women with
a uterus, she takes the estrogen to treat all symptoms, but then she also needs
to use a progestogen to protect the uterus from the estrogen. If a
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postmenopausal woman doesn't have a uterus, then she would take just
estrogen alone.
Emily:
And what are the effects in terms of the sort of bones, brains,
heart, all of these other things that are negatively impacted by the decrease in
estrogen when you're taking the pill or like does that help compensate for those
difficulties?
Dr. Shifren: So a postmenopausal woman is estrogen-deficient and when she
goes on hormone therapy, the principle indication for postmenopausal hormone
therapy is the treatment of bothersome flashes and night sweats. If she's taking
it for hot flashes and night sweats, the good news is she will also have some
bone benefit and women do lose bone with the estrogen deficiency of
menopause and they do increase their fracture risk. And when you go on
hormone therapy for hot flashes, the good news is it's also preserving your
bone density17. Because there are so many other safe and effective treatments
for bone loss and fracture prevention besides estrogen, we typically do not use
hormone therapy specifically for a fracture prevention indication. We use it for
hot flashes, but women should know that it's also really good for their bones
while they're taking it for their hot flashes. In addition, hormone therapy is really
effective for treating vaginal dryness and painful sexual activity. Again, if that
was a woman's least symptom, we would typically recommend really low doses
of estrogen placed directly in the vagina. Those don't raise blood levels. And so
that would be a safer option if the only symptoms were bothersome vaginal
dryness. But for a woman who's having hot flashes and night sweats, she can
take systemic hormone therapy, raise her blood levels back to where they were
when she was cycling naturally, treat her hot flashes and night sweats and at
the same time typically treat the vaginal symptoms and prevent bone loss.
Emily:

And how has this advice changed in the last 10 years?

Dr. Shifren: In 2002, a very large study was published called the Women's
Health Initiative.18 And that the goal of that study was to see whether hormone
therapy could reduce the risks of aging in older women. So it was really
designed to say, hey, if we give hormone therapy to women in their sixties
could we actually keep them healthier? And the reason for that is that before
WHI there were observational studies that showed that women who take
hormone therapy had half the risk of heart disease and of course heart disease
is the number one cause of death in older women. And so anything that
reduces heart disease is really important. You know, what we now know is that
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healthier women took hormones and a lot of that health probably accounted for
the benefit we saw. Those were what we call observational studies, but those
data were so consistent that physicians were actually starting to use hormones
to reduce heart disease risks, even though it was not proven in a randomized
controlled trial. So Women's Health Initiative was a very large randomized
controlled trial, meaning they took women or post-menopausal and they
randomized them to either hormone therapy or a placebo, essentially a sugar
pill. Women without a uterus received estrogen alone. Women with a uterus
received an estrogen and a progestogen. It's important to realize that WHI was
done with one form of hormone therapy, what we would now consider a
relatively high dose of an oral conjugated estrogen.19
Emily:

It was an equine estrogen right?

Dr. Shifren: Yeah, combined with medroxyprogesterone20 acetate. It may be
that other formulations in doses have lower risks, but unfortunately, we will
never have a randomized controlled trial of that length and duration and size to
answer that question. So when I'm telling women about the risks and benefits
of hormones, even though they may elect a different formulation, I still share
the risks that we identified in WHI.
Emily:
that right?

You said women were given estrogen who didn't have a uterus, is

Dr. Shifren: That's right. If you didn't have a uterus, you didn't need the
Progestin, you received estrogen alone.
Emily:
But wouldn't most of the people who didn't have a uterus have had
their uterus removed because of some sort of cancer risks, which would have
been an estrogen-sensitive cancer21. So why would they have been given
estrogen?
Dr. Shifren: Women with a history of cancer were not allowed in the study. All
of the women that had their uterus removed for benign indication, for a
non-cancer indication. To be honest, the majority of hysterectomies performed
in this country, especially in that time period, are for benign disease, like
bleeding and fibroids.22
Emily:
The outcome of the women's health initiative did sort of change
these recommendations, correct?
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Dr. Shifren: So what happened is when this study was first released to the
media, they released the data on the women who took estrogen and
progestogen– the women with a uterus– and they released the data on all
ages. It's important to realize that the average age of women in WHI was 6523.
The majority of women who need hormone therapy for treatment for hot flashes
are in their early to mid-fifties. So this was not a typical age for women with hot
flashes. Because remember, the goal of this study wasn't to see whether
hormone therapy treated hot flashes. We already knew that it was to look at
whether you could use hormone therapy to reduce the risks of the diseases of
aging, particularly heart disease. So you could argue that it was the right study
for the question, but unfortunately, all of that information was then placed back
on the healthy 50-year-old with bad hot flashes. If you look at the WHI data
overall for the women with a uterus who took estrogen plus a progestogen, it
shows a slight but real increase in the risk of breast cancer, heart disease, leg,
and lung clots and stroke. And that sounds pretty terrifying, but the really good
news, if you look at women under age 60 or within 10 years of menopause,
there was no increased risk of heart disease and the increased risk of stroke
was so small that it's clinically not significant for healthy women under 60. The
other good news is that the breast cancer risks increase until four to five years
of use. So if a woman started her hormone therapy at 50 and then kind of
slowly weaned off and felt well by 55, not only did she not have any increased
risk of heart disease or stroke that was clinically significant, she even didn't
have that increased risk of breast cancer. Well, we know from other
observational studies24 is that when you give estrogen, not by a pill, but by a
patch or a gel or a vaginal ring, you actually don't have an increased risk of leg
and lung clots. That's only really seen with oral estrogen. A healthy woman who
is within ten years of menopause or under age 60 who has bothersome hot
flashes for those women, the benefits of hormone therapy are going to
outweigh the risks.
Emily:
And so one other question is just, it seems to me like if the people
who were in the study were preselected to not have had cancer, but there was
an increase in the incidents of cancer within participants, that feels at least
intriguing to me that if the average age was 65 a lot of people are getting
cancer before 65 right. So if they're not part of the study, but there's an
increase of people who get cancer after having been given estrogen.
Dr. Shifren: Yeah, I wouldn't go there, Emily. I don't think it's that relevant. I
think basically all older women are at some increased risk for breast cancer
and if you go on hormone therapy there is a relative risk of 1.325. It's important
23
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for real it for women to realize that although you could say, oh that's a 30%
increase, that is not a 30% chance of breast cancer. A relative risk26 of 1.3 for
breast cancer is exactly the same as being obese or having two glasses of
wine every night. So there are lots of things women do that slightly increase
their risk of breast cancer and formal therapy would be one of them, but really
right in line with those other risk factors. Women really do need to just sit down
with their healthcare provider and make risk-benefit decision for them. The
take-home message is that for a healthy woman within 10 years of menopause
or under age 60 who has bothersome hot flashes for that woman, it is highly
likely that the benefits will far outweigh the risks. We typically encourage
women to use the lowest dose that they need for the shortest time that they
need. You know, the majority of women come off within four to five years and
feel well.
Emily:
So it's really this idea of like instead of it being chaotic, you're
finding a way to manage it so that it decreases some of these symptoms. But
also, I mean I think there is a psychological impact of just not knowing what's
going on with your body, right? And that that takes a toll.
Dr. Shifren: So for a perimenopausal woman who undergoing a lot of this
reproductive chaos, oh, so it's kind of, I always say it's like adolescence in
reverse. You never know what's happening next. Women, for instance, going
on birth control pills where they really suppress their own erratic cycles and
they get regular doses of an estrogen-progestogen. They treat the bleeding
they treat intermittent hot flashes and night sweats. It can be a really terrific
way to make it through the menopause transition for women who are
menopausal, no longer cycle on their own. those women can receive really
much lower doses of estrogen and progestogen really the same levels they
would would've been making if their ovaries were still cycling. And those
women can have a really nice benefit if they're having hot flashes and night
sweats that are disrupting their quality of life. So really when you think of
hormone therapy for perimenopause, it's a little different than when you think
about it for menopause. But at the end of the day, the take-home messages,
the scene, if you're having bothersome perimenopausal or menopausal
symptoms, it is highly likely that estrogen will help. And if you're basically
healthy, it is likely that the benefits will outweigh the risks.
Emily:
It's important to mention that Dr. Shifren was just on a paper
published this year27 that was sort of reevaluating the criteria and the benefits
of hormone replacement therapy. She and I kind of alluded to some of the
controversy and the history, and I think some people know that there is this
reported connection between cancer and hormone replacement therapy. But I
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thought it was a good time to sort of just take a break and do a little bit of a
history lesson on why this is so confusing. So in the 1970s, there was a report
that women taking estrogen had increased endometrial cancer28. That sort of
led to people adding in progesterone29. That then led basically to a big
epidemiological study, which was done in 1985 that was called the Nurse's
Health Initiative30. And in that study they found that a third of the women who
were taking estrogen had a decrease in heart attacks or cardiac events over
women who had never taken estrogen.31 So it now becomes this thing where
everybody thinks taking hormone replacement therapy is probably great. It
becomes sort of the standard of care. And then another big epidemiological
study is done in the early two thousands, that we've referenced, that's called
the Women's Health Initiative. This becomes sort of a hallmark trial because
they're looking specifically at how women handle or what the risks are
associated with taking hormone replacement therapy. But there are big
problems with this study. Starting with the fact that the median age was like 65
years old. So that means that half of the people in the study were over 65 and
half of the people in the study were under 65. Well, we know most women
going through menopause are going to be under 65 right? And so if you're
testing people or you're looking at hormone replacement therapy on people
who have already made this transition, it's really not as applicable. But the big
findings that were widely reported was that there was an increase in breast
cancer with the women who were taking hormone replacement therapy and
that risk was reported as of 25% relative risk. And I underscore relative,
because I think one of the things that we see more and more today is this idea
of statistical significance. And when people are looking at relative risk, they're
comparing two groups versus absolute risk32, which is comparing the total. So
to give you an idea of what the breast cancer increased risk was for these
women in this study, it was a difference of four in 1000 versus five in 1000
you're talking about one in a thousand increase. But when you turn that into a
relative risk, then it looks like a huge number and 25% is scary. Right? So there
was a big press conference that was held I, my understanding that they actually
held the press conference before they had released the results of the study.
They announced that they were halting this trial because all of these women
–well, all of these women, we were talking about one in a thousand increase–
were developing breast cancer and out of sort of a moral duty, they couldn't
continue with the trial. And so that then really set the course where people said
hormone replacement is bad, nobody should go on it. You know, were really
interested in this because it seems like in terms of quality of life taking hormone
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replacement therapy can help with all of these things, which Dr. Shifren
certainly talked about and we talked to them about symptoms last week as well.
So I mean I think it's important to mention that that big landmark study that
everybody refers to did show statistical significance, but it's not really clinically
meaningful. And I think that's a really important thing for people to just sort of
think a little bit about, right? Like you don't want to ever do something that's
gonna put you at a greater risk for breast cancer. Certainly not. But this risk
was so small and it seems like the population of people in the Women's Health
Initiative, they were pre-screened so that they didn't have cancer. They also
were more likely to be smokers than in the Nurses Health Study. I think it was
like 50% of participants had smoked before or were current smokers.33 A third
of them had hypertension. I mean, they're kind of like, they're unhealthy to
begin with and it's such a small increase. So I feel like those are really
important things. That's where all the controversy came from and now it seems
like the medical establishment is, they've picked apart that study and they've
realized that it wasn't done properly and that it's probably impossible to say
anything conclusive, positive or negative that came out of that study. But that is
where the sort of big news is generated from. It oftentimes refers back to that
Women's Health Initiative.
Dr. Richardson:
My name is Marcie Richardson34 and I'm an obstetrician
gynecologist. I've been taking care of women across the lifespan for 40 years. I
got interested in menopause when I entered my forties and have been involved
with special care for women with menopause issues for about 20 years. I'm not
really an academic, but I do have occasional published articles in particular. We
did an article that was in the Annals of Internal Medicine35 about a year and a
half ago having a debate about the use of estrogen to manage menopause
symptoms.
Emily:
I feel like, you know, talking a little bit about that debate is
probably a good place to start because I think the general public is pretty
confused about the Women's Health Initiative and the results that came out and
is hormone replacement good? Is it not good? Like do you start when you are
in your early forties to be like sort of preventative or like, I honestly feel like
there's so much confusion about it.
Dr. Richardson:
Well, I think there is a lot of confusion and I think part of
the issue with the confusion has to do with how complex human biology is. I
mean for those of you who don't know the history, estrogen was first proposed
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for women in about 196036 and then it was used to treat the symptoms of
menopause and to keep women quote "Feminine Forever"37 unquote. Over the
course of subsequent years, we realized that using estrogen alone caused
women with a uterus to have an increased incidence of cancer, of the lining of
the uterus. So then for women with a uterus, we added progesterone. Then in
the 1990s there were a lot of epidemiologic studies that suggested women who
were taking hormones were healthier. In particular, they had less heart disease.
So there was a period of time when it was advocated for practically everyone.
And then they decided really they ought to study that because epidemiological
studies are limited by the fact that there are a variety of biases which can
always come into observational studies. And the Women's Health Initiative was
launched. And after five years, the women on estrogen had more heart
disease, more breast cancer, and more clotting problems. So that led to an
incredible seat change in the view of estrogen. Many, many women were just
stopped on their hormone therapy cold turkey, which was pretty unpleasant for
them. As they've continued to look at the data from the Women's Health
Initiative, they've come to understand that if women start hormones soon after
menopause, that their risk of heart disease is not dramatically increased. And
also we think now from epidemiologic studies that women who use transdermal
estrogen38, that is estrogen, that is either in the patch form or a gel or a spray
and does not go through the liver initially, that the risk of clotting is greatly
mitigated39. But we're still uncertain about the role of estrogen for prevention.
And I think most people who practice western medicine nowadays aren't using
estrogen for prevention. We're mostly using it to treat symptoms and the range
of symptoms that women experience with the menopause transition is
enormous and often hard to sort out from aging, for instance. I think the great
example of that is joint pain and certainly joint pain is a function of aging, but
certainly women who experience low estrogen experience increase in joint
pain.40
Emily:

Is that because of bone health?

Dr. Richardson:
No, probably it has to do with the lubrication of the joints.
It's not the bone health per se. So it is complicated and it's complicated
because women are individuals and each of us is different. We have different
life histories, we have different genetics and different interactions with
hormones. And I think we're trying to sort this out on the basis of population
studies, but population studies, you know, in some ways sort of ignore the
individual. And the Women's Health Initiative as a great example of why
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population studies fail because they concluded on the basis of the Women's
Health Initiative that no one should be on estrogen. In the meantime, the
average age of the women in the women's health initiative was 63. So that did
an enormous disservice to women who were immediately post-menopause.
Emily:
Well, and also isn't the pill have estrogen in it? I mean women are
given estrogen.
Dr. Richardson:
Yes. But on the other hand, the women who take the pill
for the most part are would be making endogenous estrogen. They're making
their own estrogen.
Emily:
But I've heard of the pill as being something that's often prescribed
to women who are perimenopausal and having a hard time.
Dr. Richardson:
Yes. Well, the pill is prescribed in perimenopause because
the pill turns off a woman's ovaries and it sort of puts the pill in the driver's seat,
in the hormonal driver's seat. On the other hand, when you're
post-menopausal, you're not making any estrogen. Whereas in
perimenopause, your estrogen levels are all over the map.
Emily:
Okay. So the pill is okay in that instance as a stabilizer, basically,
because the ovaries aren't interacting. That's why the symptoms are turned off?
Dr. Richardson:
Emily:

Sort of, I mean–.

Tell me why I'm wrong. Please.

Dr. Richardson:
So the women, women taking the pill don't have more
estrogen than women who are in their reproductive years who are not on the
pill. And whereas women using hormone therapy have more estrogen than
women who are not on hormone therapy. Does that make sense?
Emily:
Sort of. But I guess that from my amateur perspective, what
seems logical is that you'd want to kind of have the same amount of estrogen
or very gradually be declining the estrogen levels until you get to a point where
you don't have any, right? Like I mean that sort of feels like the male model.
Dr. Richardson:
Well, I think that's an interesting way of putting it and it's
one that I can actually somewhat agree with. For women in perimenopause,
their hormones are all over the map. They're up, they're down, they have
irregular periods. Using the pill evens out those hormonal ups and downs. Then
when the ovaries age out of making any estrogen, the choices are to go off the
pill and then you'll have very little estrogen around or you can do a taper plan
and you can transition from the pill to hormone therapy and then taper your
hormone therapy. It's never been proven whether using hormone therapy alters
a woman's menopausal script or not. In other words, if I give you hormone

therapy and put off your hot flashes for five years, then when you stop the
hormone therapy, will you just go through the hot flashes only five years later?
On the other hand, it's my opinion that if you taper estrogen very slowly that
you can modify the hot flashing and menopause experience.
Emily:
Dr. Richardson and Dr Schifren have pointed out some clear
benefits for women in terms of treating the symptoms. One of the other things
that's really interesting is this idea that the underlying health conditions that
have to do with cardiac risk, bone health, and brain health might also be sort of
an off label benefit of hormone replacement therapy and as Dr Schifren
mentioned at the beginning of this episode, it's not something they would ever
prescribe hormone replacement for. I think it's really worth mentioning because
there's such a tumultuous history of research around hormone replacement
therapy that people are, I would say nervous to come out and say anything sort
of conclusively about these other health benefits. But what often happens when
there's sort of some sort of epidemiological is that people turn to rodent models
where they can test and replicate and try and see if they can find any patterns
of either risk or benefit for something like hormone replacement therapy. So our
next guest is going to talk about his work inducing menopause in mice.41 We're
going to head up to Canada to talk to Professor Glen Pyle.42
Glen Pyle: I'm a professor at the University of Guelph in the Department of
Biomedical Sciences and I run a lab that looks at heart failure sort of in general.
We also look at developing new treatments and we focus on sex differences,
not just how it affects women, but also what the differences are between men
and women in an attempt to understand the problems and in an attempt to
develop new treatments.
Emily:
Will you talk to us a little bit about the study that you guys did in
mice that was looking at timing of estrogen and progesterone, like sort of
hormone replacement therapy? I guess in terms of its relation to coronary heart
disease.43
Glen Pyle: So we were focusing on the transition into menopause. We know
that before menopause, women are relatively protected against cardiovascular
disease compared to age-matched men. But that after menopause the risk
goes up and or may actually even exceed what we see in men44. And so the
hypothesis there is that estrogens are protective in women. And that was the
basis for hormone replacement therapy. If we put it back in that should be
protective, but clinical trials have produced contradictory results, some show
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benefit, some don't. And that led us to look at what the changes are that occur
in the heart actually during the transition into menopause. And can we develop
targets that may be affected to reduce the risk in women and potentially be
translated into the men. So we used a a mouse model where we induced
menopause in the mice and that allows us to study it in real time. Most models
surgically removed the ovaries, so they suddenly go into menopause. And this
allowed us to study that transition. And basically what we found was that the
heart changes quite significantly during that time, not at a whole heart level. It
still appears to function okay. Underneath there appear to be problems.
Emily:

So my first question is, how do you induce menopause?

Glen Pyle: Historically, it's been done surgically.45 You take the ovaries out,
and certainly that does happen in some women. That's the vast minority of
them. That's how they become menopausal for most women it's a gradual
transition where the ovaries over a couple of years– usually about four or five
years– reduce the [..] production. So what we did was we used a chemical
called 4-Vinylcyclohexene Diepoxide or VCD. And if you inject it into these mice
and that's been done at other animals, the ovaries fail over several months.46
And so that gives us a timeline similar to what we'd see in women where we
can watch ovaries fail and watch the impact that has, in our case, on the heart.
Emily:
And do mice have similar, I guess like physiological sort of heart
hormone interaction to humans?
Glen Pyle: We believe so. It's relatively conserved. There's certainly profound
differences between mice and humans. So any study that's done in mice, we
don't take it and say, so this is what happens in people. But what it allows us to
do is to screen things relatively rapidly. So we're looking at a time course of
months rather than years. And we could look at a lot of different things,
whereas in human patients we're limited as what we can look at.
Emily:
And can you talk to me a little bit about how the heart and
estrogen, like how is the estrogen protective or why is that?
Glen Pyle: It does have some effects on cholesterol and metabolism
generally overall in the body. So there are those effects that can be beneficial
in women. In terms of what it does in the heart, that's actually a black box,
which is why hormone replacement therapy has been problematic. Right. We
introduced it back into women without knowing exactly how questions work on
the heart.
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Emily:

You mean like the with the women's health initiative that whole–

Glen Pyle: Exactly. Yeah. But not that long ago it was thought that estrogens
work by changing gene expression and really over the last 15, 20 years, we
know that it actually works in different ways as well. And so we didn't even
know how these estrogens work and that's part of what we're actually looking
at. What are the targets in the heart? What is it doing? It's a very basic
research study.
Emily:
Because one of the things that I'm still sort of, I mean like we've
done a lot of research about this and we're talking to lots of brilliant people like
yourself, but I'm still kind of confused about like this idea that women go from
producing estrogen to not producing estrogen and like they're healthy in both of
those phases mostly but the transition from one to the other it seems like is
where things kind of go haywire. And one researcher had said to us like, it's not
that like you like are slowly reducing the amount of estrogen. It's like one month
you release a ton of estrogen, like more than you would have normally before
you are going through like perimenopause or menopause. And then you like
maybe won't produce any the next month. And that she was sort of inferring
that it's like the swings that are so hard for women. But I still feel like just from a
very logical, not medical background, it feels interesting to me. Right? Like men
don't have as much estrogen and they seem to be okay. I mean maybe they're
having more heart disease, but it's not, it doesn't seem like it's at the rate. Like,
do you understand what I'm sort of getting at? Like it's sort of hard to
understand like why is this period around menopause, the hormonal sort of shift
is happening if on either side of that shift women are okay,?
Glen Pyle: So first of all, they're right. The decline in estrogens that in that
transition are not this gradual decline. They do have these spikes and that's
exactly right. It generally goes down over those years. But you see huge spikes
up and down. We saw that in our mice. We didn't see changes that gradually
changed over time. You know, we would look at one time and it would be way
up and then you'd look a little bit later, it'd be way down. And so it was all over
the place showing that it's not a linear change. Women have lower rates of
cardiovascular disease and generally better outcomes before menopause. After
menopause, it does change. So postmenopausal women do not fare as well as
premenopausal women. And the risk goes up. Like I said it matches and may
even exceed what we see in men. So after menopause, it does actually appear
the risk gets worse for women for sure.
Emily:
Not worse than men, but worse than their former ourselves
essentially.
Glen Pyle: No, it can. So cardiovascular disease is a very broad category.
And when you look within that, certainly some problems are worse in women

than they are in men. So, for example, we see a heart attack recovery in the
short term being worse in women compared to men,47 consistent across all
different types of cardiovascular disease. And you know, we're not the first, this
is not something we've discovered. What works in men does not necessarily
work in women and vice versa. But by studying those differences, we can
actually make both sexes better. So what is it about estrogens that protects
women and can we translate that to men as well as women? And you know,
why do women have that increased risk afterwards so that we can try and stop
that. You can't just study one sex and apply it to both.
Emily:
Right, right. Which I mean, I feel like as historically what has
always happened. Talk to me a little bit more about this study and what you
guys ended up finding.
Glen Pyle: So we found out a couple of things. If you look at how the heart
functions on an organ level, it doesn't seem to change. And that's consistent
with what we see in women. If you look at a woman who's, you know, say 49 in
premenopausal and then you look at her when she's 51 post-menopausal, the
heart's fine. You know, they don't magically go into heart failure. And so we see
that in the mice, but when we break apart how the heart functions. That's where
we see differences. We need calcium to trigger the muscle contraction48. It
looks like they need a little bit more as they go through perimenopause. That
might seem like a small change. Calcium could actually cause the death of
cells if it's in there long enough and at high enough levels. So it might be a
small stressor, but one that's there for the rest of their lives. When we look for
markers of stress, they were often the hearts. So even though the heart is
functioning fine, underneath there was a problem that was stressing it.
Emily:

And so what are some markers of stress that you're looking for?

Glen Pyle: So we look for things called cytokines49, inflammatory cytokines.
Some of them are not all of them, but those that go up indicate that there is a
stress and an inflammation. Again, a relative small inflammation of the heart.
We looked at a signaling molecule called AKT50, which goes up with a heart
stressed and it's tried to compensate and that was turned on, but only at certain
times. So that tells us that there's these waves of stress coming and going and
the heart's able to compensate. But over the longterm, that may be a problem,
which is why we might see increased risk in women.
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Emily:
And so then how does the hormone replacement therapy help with
this? Like reducing stress I imagine, or helping the uptake of calcium. If you
could explain that, that'd be great.
Glen Pyle: Yeah. So bottom line is we don't know because we don't know
how these estrogens are working in the heart. They have all sorts of effects.
Some are good, some are bad. Actually what we did was rather than put
estrogens back into the heart– as you would in hormone replacement therapy–
we decided to do a more specific approach, which was to target the receptors
that the estrogens works through. So there's different types of receptors that
we picked two of them and said if we put these back in, what happens rather
than just blanket targeting all of them. And that's where we started to see some
interesting effects where some of them worked, some of them didn't. And that
may eventually lead to a more tailored approach to hormone replacement
therapy.
Emily:
And so talk to me a little bit about that because I feel like one of
the things that was really interesting about your work was this idea of like if you
start the hormone replacement therapy, maybe before you really think you
need to, it has a longer term benefit because what you're really talking about is
sort of like– and excuse this amateur analogy– but it's like wear and tear over
time is really maybe the destructive force. Is that accurate?
Glen Pyle: That's fair. And if you can target the problem very early or these
changes that occur very early and stop them from occurring, that's a lot easier
to slow them down than it is to reverse them. We see that in all sorts of
conditions like heart failure. By the time patients present, they're in heart
failure. And really the only thing you can do is try and slow it down a little bit.
Whereas if we knew early on these patients were in heart failure, we would be
much more effective. Now, these women aren't in heart failure, but if they have
changes, it's easier to stop those changes very early in the process. And that's
what we think would be a more effective approach.
Emily:
And so would you consider something like the women's health
initiative, which I feel like the average woman out there doesn't really maybe
know about the study as much as they know that there was this advice that,
you know, hormone replacement therapy is great, and then everybody was told
like, well it could kill you. So stop. And now it seems like people have come
back around to say, no, actually maybe those results weren't quite the way we
had interpreted them.
Glen Pyle: Yeah. So I think that's fair is that there's nothing wrong with the
women's health initiative in the standpoint that it's not a bad study. And when I
teach this in my class, you know, I talk about these paradoxes and I say it's not
that one study was good and one study was bad. They looked at different

things and these different things, while they might be relatively small actually
are very impactful. So in the women's health initiative study, they looked
generally at older women and women who started their hormone replacement
therapy later. When the study was broken down and other studies, what they
found was that in general starting hormone replacement therapy, the estrogen
replacement therapy early in menopause within a couple of years was more
effective than starting it decades later. What we're looking at here is possibly
moving that window back and saying as soon as you start to show signs of
perimenopause, might that be the most effective time to try and reverse these
effects. Cause we see changes that early.
Emily:
And in terms of known risks of estrogen, I mean, we know women
who have estrogen-sensitive cancers are candidates for this, but are there
other things that you feel like are important for people to consider if they're
hearing this and they're like, I have a family history of heart disease. Like this is
something that's really on my radar. What should they know? The work you're
doing is obviously in mice, but it's interesting and you're obviously very aware
of what's happening in the field.
Glen Pyle: Yeah, that's absolutely true. We're not trying to minimize any of
that and say, no, no, it turns out it's all okay. You don't need to worry about it.
Absolutely, there are women like those with this hormone-sensitive cancers
that still would be at risk and that's something that they need to along with their
physician weigh, like they need to make an informed decision on that. Clearly
the translation of the therapy in the men will be problematic because of the
sexual side effects. So that's why we're looking at a more targeted approach.
Hopefully, by understanding the mechanisms by which risk goes up, we can
specifically target that in the hearts of women so that we stay away from breast
cancer. So you stay away from uterine cancer if they have a uterus still, if
they're not, haven't had a hysterectomy. You know, all those potential negative
effects by being much more targeted in the approach. But again, this is very
early, so there's not much to change in terms of therapy for women at this
moment.
Emily:
Yeah. And I feel like there's going to be some crazy Twitter troll
who's going to be like, Emily wants all men to be on estrogen. It's like–
Glen Pyle: And we get that feedback too, right? Which is, you know, the
misinterpretation is we're saying hormone replacement therapy is good and
safe and everybody should take it. And that's not what we're saying. We're
saying that we need to understand how menopause impacts the heart better.
We need to have a better understanding of women's heart health so that we
can either modify this approach or maybe throw it out completely and say,
here's a better approach. It's still too early to make those statements and say

all women should be on estrogens or no women should take estrogen is that
you can't say that one way or the other. So there's really two points to this
study and one is that the therapeutic approach had how can this be translated?
I think that's what people are most interested in because they want to see a
product in the end that helps women and we certainly understand that. But I
think one of the most important things to this is that this is a basic research
study and we're asking a question, how does menopause impact the heart?
Which if you think about it, it's almost 2020, and we're asking pretty
fundamental question about women's heart health that no one has really ever
looked at before. That's stunning. If you think about that. This is not a great
revelation on our part. We're not the first to think about this, but it's still so
underexplored that there's a lot of questions that need to be asked at a very
basic level still.
Emily:
And is that because that hypothesis hasn't really been put forward
before or there's new technology that's gonna to allow you to uncover new
answers? I mean I guess I'm sort of trying to understand on this spectrum of
information, was this just not really in the purview and if not, how recent is it
that people are starting to realize the impact of heart health and women being
different maybe because of the actual sort of biological physiological systems
of the heart and the interplay of hormones versus the idea of sort of like, well a
heart is a heart is a heart.
Glen Pyle: It's actually both. Technically, this approach is new, which is part
of the novelty of it, you know, to study menopause in real-time or gradually, so
there is that side. We haven't been able to do that. There's certainly been a lot
of neglect over the years, which is if it works in men or even if it works in
women, although they're underrepresented in trials, it should work in both. Like
how much different could a woman's heart be from a man's? Cause when you
look at them structurally they look the same or we break them apart, they still
function the same way so people have just generally assume it works in one, it
works in the other. We've known for quite some time. That's not true. Women
respond to some therapies better than men, but also some not as well and
that's a problem and no one has really ever decided to look into that and say,
well what's the underlying reason for that? Until recently and part of that as a
push by governments and funding agencies to say when you design your
experiments you need to look at both sexes. Unless there's a reason to only
look at one, you need to include both because they don't, the research doesn't
translate across both sexes evenly.
Emily:

And what got you interested in this?

Glen Pyle: It's actually something that, one of the reasons I got into the
research, when I was starting my grad degree, one of the things I was

interested in were estrogens. It was one of the very first things and the sex
differences. But when I started in grad school in the mid-nineties I was told
that's been answered. That we know estrogens are protective, we know how
they work. And so I moved on to other things and have been running sort of a
parallel path. And then when I started here at the University of Guelph, we have
a number of people who look at sex differences in other systems and was able
to talk to them and collaborate on things to try and ask these questions
because they're so fundamental. I mean, we're interested in these fundamental
questions can eventually lead to translation, but that's why I like to work and
this seemed like an area where no one's really working in it. There's a lot of
questions to be asked and answered. And so it was a very exciting thing to get
into.
Emily:
Yeah, I mean, I love to hear that because I think that one of the
things that I'm always struck by is this idea of if you go back and you look at
like literature, speeches or you know, sort of notes that physicians have taken
over the years or researchers doing this kind of work, it's almost like this idea of
hormones or menstruation, menopause is like too complicated, right? Like, and
it just kind of like messes up the experiment because of all the variables and so
like just don't bother with women because men are really stable and easy to
test on and I am always like, I get that on one level, but I feel like most
scientists want the complex problem, right? Like they want the thing that's
harder to understand. It's a bigger problem in a way. Right. Or it's a different
kind of problem.
Glen Pyle: There certainly are different variables, but this is actually
something that has been pushed up here in Canada. The CHR51, who's a major
health funding agency, has really quashed that idea52 and said, you know, your
excuse for not studying, whether it's female mice or female humans because
it's too hard to control things for like the menstrual cycle or something like that
is just not true. Yes, there are these variations, but you also have variations like
in circadian rhythms.53 So difference between people at nine in the morning and
nine at night. You know, everybody goes through these cycles and you know,
we just say, well that's okay, but suddenly something like the menstrual cycle
that's too complicated to try and control got and let's just ignore it. It's just not
true. And that's bad science.
Emily:
So that was a lot to think about this week. But I think it's also really
exciting information because I think the more women are getting into these
fields and the more that we're recognizing that like some of the symptoms that
we experience are really unpleasant and take away from our sense of our
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health span. So I always like to think about things in terms of lifespan, which is
the number of years you live. And then health span is like the number of years
that you live healthy. If you're experiencing these side effects, they can be
really debilitating for women and take away a lot of joy and pleasure of being
alive. And so if you think about it that way, then these treatments become really
significant in terms of helping women get through this transition. And next week
we're going to talk more generally about the menopause transition. So the final
stage of not getting a period anymore and what impact that has on your body,
how does it make you feel and how does your mind change and what does that
new sense of purpose look like? I'm Emily Kumler and that was Empowered
Health. Thanks for joining us. Don't forget to check out our website at
empoweredhealthshow.com for all the show notes, links to everything that was
mentioned in the episode as well as a chance to sign up for our newsletter and
get some extra fun tidbits. See you next week.

