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I
have two adolescent children. My life
is therefore frequently subject to the
whim of hormones. I am often
caught off-guard trying to understand
the most recent hormonally-driven

change in their behaviors. My experience
with understanding of fluctuating hor-
mones at home is mirrored in the world of
dementia. You’re probably familiar with the
elements of the confusing story that
evolved over the last decade: hormone
replacement therapy (HRT) raises risk of
stroke and stroke causes dementia, HRT is
associated with reduced dementia risk,
estrogen doesn’t alter Alzheimer disease
(AD) progression, HRT raises dementia
risk, and so forth. As with my kids, these
hormone-related ebbs and flows led to
quite an uproar. How might we make some
sense of this and provide our patients opti-
mal care in the context of a highly complex
literature?

Clearly, A Link
Recognition of the influence of hormones
on cognition is widespread, even among
the lay public. “Porridge brain,” an old
generic term for dementia, has become a
common label for cognitive changes during
pregnancy among the correspondents in
internet support groups for expectant
mothers. (We called it the “dementia of
pregnancy” in my household). Up to 80
percent of pregnant women complain of
memory problems, which often become
magnified later in pregnancy. There are
case reports suggesting that some women
will have persistent cognitive deficits well
into the post-partum period. While sec-
ondary contributors like sleep deprivation
and depression undoubtedly play a role,

there may be a neuroendocrine factor
underlying the complaints. Progestins
(which increase throughout gestation)
appear to increase inhibitory neurotrans-
mitter activities modulated by GABA and
dopamine.

The effects of hormones on cognition
begin long before pregnancy. Fetal expo-
sure to the reproductive hormones, espe-
cially androgens like testosterone, plays a
significant role in influencing cognitive
patterns later in life. For instance, adult
women with congenital adrenal hyperpla-
sia syndromes—which result in androgen
overproduction in utero—have a cognitive
pattern more typical of men, with better
visual and spatial abilities and not the typi-
cal female strengths in verbal skills. By con-
trast, women with Turner syndrome
(which leads to underexposure to fetal
androgens) have poorer than average per-
formance on visuospatial tasks.1 Some
women note cognitive variability matching
their menstrual cycles, and subtle estrogen-
mediated effects on verbal and spatial skills
can be detected within individual women
during their menstrual cycles.

Changing Fortunes
Though fascinating and important to set
the context, the history and developmental
biology lessons aren’t my main story here.
The bigger issue is, “What influence does
HRT have on dementia risk and Alz-
heimer’s disease progression?” This story
begins with a series of epidemiologic stud-
ies that suggested an association between
HRT and reduced risk for dementia.
Though the effect was small, and not con-
sistently observed, there were valid theoret-
ical reasons why it should work. 

For instance, estrogens exert trophic
effects on neurons, and most evidence at
the time suggested a slightly increased risk
for AD among women. Maybe estrogen
depletion at menopause was the source of
the increased risk, and pharmacologic
replacement ameliorated that risk. It
appeared that premenopausal hormonal
cycles were protective against heart disease;
perhaps the same was true for neurodegen-
eration. These observations were widely
reported, and many women began to seek
HRT specifically for AD risk reduction.
Families of women with AD went so far as
to request HRT as treatment for the
dementia. Additionally, post hoc analyses
of tacrine studies suggested a favorable
interaction between HRT and cholinest-
erase inhibitor effect on cognition. It seem-
ed like a new era of dementia therapeutics
was underway.

Unfortunately, subsequent data began
to raise questions about the salutary effects
of HRT and dampened the enthusiasm
somewhat. A well-conducted, double-
blind, placebo-controlled study of estrogen
in women with AD and hysterectomies
failed to reveal significant benefits, either in
cognition or disease progression. In a pro-
spective study, estrogen did not appear to
enhance the effects of donepezil (another
cholinesterase inhibitor). 

Of course, there were reasons that these
results might be observed. Unopposed est-
rogen in women after hysterectomy may
not generalize well to conventional HRT
after nonsurgical menopause. Or, the hor-
monal influence may not be on symptoms
that respond to cholinesterase inhibition
but rather on progression, so the combina-
tion-therapy trial might have looked at the
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wrong outcomes. Neither set of negative
observations had a dramatic impact on the
HRT true believers, or those families des-
perate to do something about dementia
risk or progression. There was a clear need
for more data.

When those new data arrived from the
Women’s Health Initiative’s Memory Study
(WHIMS) in 2003, the news was a sur-
prise. WHIMS was a prospective random-
ized study that included 4500 women tak-
ing estrogen and progestin or placebo. It
revealed that HRT doubled the risk for
Alzheimer’s disease!2 Consistent with our
theme of confusing effects, the study
showed no effect on the risk for mild cog-
nitive impairment. 

Given that the early investigations
looked mostly at estrogen, some held out
hope that the progestins were the problem
in the 2003 report. When the estrogen
without progestin data were reported in
2004, they also showed increased risk for
developing either dementia or mild cogni-
tive impairment—but not for either condi-
tion alone.3 More confusion ensued. Other
analyses of WHIMS revealed no benefit of
HRT for treating cognitive complaints
after menopause. In fact, the data suggest-
ed that HRT made cognition worse in
those with lower baseline cognitive func-
tion.4

Putting it into Practice
So, how to make sense of this mess when
we’re sitting in the office with a patient ask-
ing questions about continuing her HRT
in the context of cognitive complaints? The
superficial answer is easy: HRT does not
improve the risk profile, symptoms or pro-
gression of Alzheimer’s disease and it is not
indicated for the prevention or treatment
of dementia. If dementia or memory
impairments were the reason(s) for HRT
use, then the hormones should be discon-
tinued. 

Unfortunately, this solves the problem
for only a minority of women on HRT.

Most women seek HRT for menopausal
symptom relief, not AD. What do we say
to them? 

Finally, there is some improved clarity
on this issue that can help us complete the
puzzle. It appears that cognitive improve-
ment occurs only in estrogen-treated
women with vasomotor symptoms of
menopause, such as hot flashes.5

“Symptoms” is the key word. We must
assume that the epidemiologic studies that
reported a reduced AD risk with HRT
included a large proportion of women with
symptoms of menopause. It’s a safe as-
sumption, because those are the people
who were given HRT in the time frame of
the epidemiologic studies. These are the
same women who are most likely to have
cognitive benefits, which supports the idea
that they are most likely to be estrogen-
responders (from the neurologic perspec-
tive). Subsequently, they also appear have a
lower risk of developing AD. 

But why doesn’t WHIMS support these
findings? Aren’t double-blind, placebo con-
trolled trials the paving bricks of the One
True Path to enlightenment called evi-
dence-based medicine? 

The answer to the first question is sim-
ple: WHIMS studied the wrong sample to
answer the question. The Women’s Health
Initiative was not designed to study the
impact of HRT in women with meno-
pausal symptoms and, in fact, discouraged
enrollment of women with moderate or
severe vasomotor symptoms. 

What about the bigger question of the
role of evidence-based medicine? Most of
us understand that we should not over-gen-
eralize the results of single small or open-
label trials to broad scale practice. The fluc-
tuating story of hormones, cognition and
dementia risk tells us that it is just as
important for us not to over-specify the
sledgehammer power of large-scale, dou-
ble-blind trials when making decisions
about the individual patient sitting in the
office with us. The potential value of evi-

dence-based medicine is immense. It can,
and probably should, intelligently inform
public health decision making. It should,
and probably can, inform the individual
practitioner about the pros and cons of
many treatment decisions. 

However, I don’t think that WHIMS
can tell us what to do with the woman in
the office asking about her HRT. We’ve
gotten hung up on the existence of the risk
and not its magnitude, which is small by
any account. Why did she start? Did it
help? The increase in absolute annual risk
for dementia associated with HRT is
0.0023 (23 cases per 10,000 treated
women).2 Are the benefits of relief of hot
flashes and night sweats worth that risk?
We have to ask the patient that question.
Now, I’m not in the position to speak intel-
ligently to her about HRT benefits for
osteoporosis and colon cancer, nor the risks
for coronary disease or breast cancer, but
she probably needs to consider that infor-
mation to a greater extent, because those
benefits and risks are of substantially
greater magnitude. 

I’m afraid that we’ve just scratched the
surface of the complex issues of HRT, cog-
nition and dementia risk. I expect we’ll
continue to see fluctuations in study results
and practice patterns. After all, we know
that hormones are life-altering chemicals
subject to complex regulation and seeming-
ly capricious clinical expression. 

In contrast (and thankfully), I’m fairly
sure that the hormonal fluctuations at
home will eventually settle down with the
passage of time. PN
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