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Greetings to all at the end of a tough year that 
impacted one and all. 

In the final edition of Menopause Focus for 2020, we 
have three excellent papers.

Weight issues in the menopause transition and 
climacteric years dominate the concerns expressed 
by patients. Many ladies express a concern that 
hormonal therapy may lead to an increase in weight. 
Lorisha Singh, a dietician, states that for some women, 
menopause can be described as a midlife metabolic 
crisis. Most of your calcium needs should be met by 
dietary intake. Diet or a sensible eating plan is one of 
the most important lifestyle changes to mitigate 
menopause related weight gain. In order to achieve 
weight loss, this has to be accompanied by a regular 
exercise programme. Mrs Singh offers practical advice 
on the choice of foods that help construct a healthy 
diet plan.

The aim of optimal hormone treatment in the 
climacteric is to select the patient that needs therapy for 
the correct indications and for the appropriate length 
of time, reviewing the benefits and risks on an annual 
basis. The association with longer term health outcome 
has illuminated the urgent need for a precision 
medicine approach to hormone therapy. The paper by 

Yu Jin Kim and Roberta Diaz Brinton gives us a peek 
into the future. Electronic storage of patient 
information and outcomes of analysis could help 
formulate algorithms for clinical decision making. Some 
of the information required for precision hormone 
therapy include genetic risk factors, patient clinical data 
and pharmaceutical information on different hormone 
therapies.
 
Breast cancer survival rates have significantly improved 
thanks to advances in diagnosis and treatment. After 
the acute phase we enter a period of survivorship. The 
onset of early menopause due to chemotherapy and 
endocrine therapy is related to cognitive impairment, 
memory dysfunction, depression and anxiety. 
Treatment of hot flushes may improve cognition and 
memory. The paper by Valentina Bounous et al on 
Cognition and Early Menopause in Breast Cancer 
Patients emphasises the role that primary care 
physicians play in identifying this subset. The latter 
could then be offered rehabilitation strategies.

On behalf of the South African Menopause Society, I 
would like to wish all a joyous festive season, peace and 
good health.

Thank you
Dr SP Moodley

For more information, contact SAMS Secretariat,  Alison Shaw (Royal House) on Email: alison@royalh.co.za
or Cell: 0825538201.  You can also visit www.menopause.co.za for more information

SAVE THE DATE
The South African Menopause Society will host 

its 2021 Congress as a virtual event. This exciting 
congress will run from 25-27 February with the 

theme Midlife Matters. Our impressive list of local 
and international speakers will cover essential 

topics affecting mature women's health.
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HOW TO MANAGE IT
Menopause can be a trying time due to the 
physiological changes that happen in the body. These 
changes are mainly caused by the drastic shortage 
of the hormone Oestrogen. The main effect that 
Oestrogen has on the body is directly linked to fat 
distribution and therefore can increase the risk of 
obesity, diabetes and cardiovascular disease.

Genetic and epigenetic factors determine the pathology 
and physiology of body fat distribution. The sex 
hormone, Oestrogen, is able to regulate this 
distribution and therefore, during menopause, the risks 
increase. Oestrogen can also affect appetite and satiety 
of an individual which directly affects dietary changes. 

The sex hormone also aids in integrating metabolic 
interactions among major organs that are essential for 
metabolically intensive activities like reproduction and 
metabolic function. 

Sex steroids are required to regulate adipocyte 
metabolism and also influence the sex-specific 
remodelling of particular adipose depots (1).

Given the physiological changes that the decrease in 
Oestrogen causes, there are a variety of lifestyle 
changes one can make in order to reduce risk factors 
and have a healthier, happier menopause. The main 
lifestyle change, of course, is diet.

Weight gain is one of the most common and typical 
changes that women experience when going through 
menopause and this can be managed with diet and 
lifestyle changes. 

It’s important to understand that Oestrogen can affect 
appetite which means that something can feel good 
to eat but is not necessarily good for a body going 
through menopause.

This weight gain also brings about risk factors such 
as high cholesterol, high blood pressure and insulin 

By Lorisha Singh (RD) SA
Registered Clinical Dietitian. BSC Med(Hon) Diet UFS (2002), PGPN, Boston University School of Medicine 
(2018), IPPN University of Western Australia (2018)

resistance.

Essentially it all comes down to metabolism and how it 
is affected by Oestrogen and therefore Menopause can 
be described as a “Metabolic Midlife Crisis” (2). So, let’s 
delve into the specifics in terms of how your diet needs 
to change:

BONE HEALTH

After the age of 35, women start to lose calcium 
from their bones. The decrease in Oestrogen after 
menopause increases the rate of calcium loss. There 
are three options when it comes to combatting this 
calcium loss and they are :

•	 Hormone Replacement Therapy (HRT): this   
increases the amount of Oestrogen in your body 
therefore slowing the rate of loss.

•	 Include dairy in your daily diet such as: a glass of 
milk, a small piece of cheese, low fat plain yoghurt 
or perhaps a pudding.

•	 Increasing your Vitamin D: Vitamin D is imperative 
to bone health and can be introduced to your body 
by sunlight exposure, eating oily fish, red meat and 
fortified breakfast cereals and eggs (3).

WEIGHT GAIN
As aforementioned, this is the most common effect of 
menopause amongst women. 

Your diet should include vegetables, fruits, whole 
grains, low-fat dairy products and lean protein foods. 
Plant based proteins such as peas, legumes and lentils 
contain the nutrients you need and should make up the 
majority of your meals and snack (4). 

Alcohol is a ‘sugar’ and forms part of your carbohydrate 
intake. Therefore, it is recommended to reduce intake 
to one unit a day. 

Hot flushes can be prevented by cutting down on spicy 

The Cause and Effect of Diet on Menopause
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foods and caffeine.
At the onset and during menopause the body needs 
less calories and it is important to note your caloric 
intake and ensure it does not exceed what your body 
needs in order to avoid excessive weight gain.
 
Exceeding your resting energy expenditure (REE) is 
paramount during menopause. A very low-calorie diet 
(VLCD) is recommended.

Staying hydrated is equally important and assists in 
moving fibre through the body and gut peristalsis. The 
inclusion of psyllium husk is a recommended additive 
to your daily dietary intake.

A 30 minute walk every day can help with the 
metabolic changes, aid in digestion and reduce 
weight gain.

KEEP YOUR HEART HEALTHY
Since Oestrogen affects the regulation of fat 
accumulation in the body, it can affect cardiac health 
negatively. This can be prevented and managed 
through dietary changes such as:
•	 Choose low fat products. These fats are   

unsaturated and easier for your body to break 
down. Start grilling your food and stop frying it. 
A good quality extra virgin olive oil (EVOO) is the 
healthier option in meal preparation. 

•	 Include more fish, nuts and beans in your diet. 
•	 Eat at least 4 to 5 portions of unsalted nuts  

 (walnuts and almonds rather than peanuts), seeds 
and legumes per week (3)  

•	 Limit sodium intake. Avoid salted snacks or salty 
food where possible.

•	 Include 5 fruits/ vegetables in your daily diet.
•	 Increase your fibre intake by switching to whole 

grains.

PLANT OESTROGENS
Plant Oestrogens can mimic or have a similar effect on 
the body as human Oestrogen and therefore can be 

helpful if eaten in the correct quantity, to reduce the 
risks associated with menopause.

These Oestrogens have a different metabolic effect 
on each person. Dependent on the individual, it can 
take longer or shorter periods of time to have any effect 
at all. 

It is important to consult with a clinical dietitian that 
can tailor-make an eating plan to meet individualized 
needs.

Menopause is a trying time on many levels, however, 
the symptoms, which can be different from one person 
to the next, can be managed by a multidisciplinary 
team.
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Precision Hormone Therapy: Gaps and Opportunities
Yu Jin Kim1 , Roberta Diaz Brinton1,2,3,* 

1 Center for Innovation in Brain Science, University of Arizona, Tucson, AZ 85721, USA; 2 Department of Phar-
macology, College of Medicine, University of Arizona, Tucson, AZ 85724, USA; 3 Department of Neurology, 

College of Medicine, University of Arizona Tucson, AZ 85724, USA

INTRODUCTION
Since inception in 1942, hormone therapy (HT) has 
benefited from a personalized approach through 
physician/patient interactions to arrive at an optimal 
formulation and dose to treat menopausal symptoms. 
This very personalized approach has generated 
decades of data that can be combined with 
21st century genomic technologies to create a 
precision medicine approach to HT. Personalized 
clinical care powered by precision medicine analytics 
has the potential to advance HT to optimize both 
efficacy and safety (1,2).

Precision medicine is best exemplified by selection 
of cancer treatments which has pioneered 
personalised precision medicine by combining the 
genetics of cancer patients with genomic technologies 
and big data acquired from millions of patient records 
to screen treatments against the patient’s own tumour 
cells. In contrast, HT for menopausal symptoms poises 
a much more complex challenge as HT is a whole body/
multi-organ intervention that requires consideration of 
patient-specific characteristics including genetic 
variability, physiological health, age, gender, 
environment, and lifestyle (Figure 1) (2,3). HTs approved 
by the U.S. Food and Drug Administration (FDA), the 
Health Products and Food Branch (HPFB) of Health 
Canada, and the European Medicines Agency (EMA) 
are well characterized thereby providing a well 
characterized set of therapeutic interventions. Big data 
and computational systems biology analytics can be 
utilized to analyse medical records to detect patterns 
and associations between variables listed above and 
the short and long-term health outcomes associated 
with specific HTs.

In considering precision HT, we first provide a historical 
perspective followed by an analysis of the current state 
of the field concluding with near term opportunities to 
advance development of precision HT.

HISTORICAL PERSPECTIVE ON DRIVERS OF 
PRECISION HORMONE THERAPY:
HT was first introduced in the 1940s with transition to 
greater use in the late 1960s (4). The use of HT increased 
again after 1988 when the FDA approved oestrogen 
therapy to prevent postmenopausal osteoporosis (4). 
Based on a national pharmacy claims database, the 
prevalence of women using HT was 21.6, 21.4, and 20.9 
% in 2000, 2001, and 2002 respectively, among 
women aged 50 years and older (5). Observational 
cohort studies of HT users suggested decreased 
mortality of coronary heart disease by 20-40% and 
reduced risk of Alzheimer’s disease (4).
.
HT has consistently reduced menopausal symptoms 
whereas the association with longer term health 
outcomes has illuminated the urgent need of a 
precision medicine approach to HT. As the number of 
women using HT use increased, adverse effects became 
more apparent in the mid 1970s (4). Data emerged 
indicating increased risks of breast cancer, uterine 
cancer, and stroke in oestrogen therapy users (4).  
Thereafter, a progestogen was combined with 
oestrogen therapy to prevent uterine cancer. However, 
studies suggested a decrease in the attenuating effect 
of HT on cardiovascular disease when oestrogen 
therapy was combined with a progestogen (4).

Increased concern regarding safety of HT drew the 
attention of the National Institute on Health (NIH) and 
the FDA which identified a need for  large randomised 
clinical trials of HT (4).  The Women’s Health Initiative 
(WHI) was one of the outcomes of those concerns. 
The WHI clinical trials recruited 16,608 healthy 
postmenopausal women aged 50 to 79 years with an 
intact uterus at baseline in 1993-1998 for HT trials, 
and participants received 0.625 mg of oral conjugated 
equine oestrogens (CEE) with 2.5 mg daily 
medroxyprogesterone acetate (MPA) or placebo (6,7). 
The HT trials also included 10,739 women who were 
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post-hysterectomy at baseline and received either 
unopposed oestrogen therapy consisting of 0.625 mg 
of CEE daily or placebo (7). The initial purpose of the 
clinical trials was to determine whether HT prevented 
from heart disease, breast and colorectal cancer, and 
osteoporotic fractures in postmenopausal women (8).

A turning point in HT use in women occurred 
following the report of WHI outcomes in 2002 (8). 
Initial findings from the WHI study were unexpectedly 
negative, indicating that overall health risks exceeded 
benefits in the combined CEE and MPA group who 
had on average 5.2 years of follow-up. Outcomes 
of these analyses were that the combination of CEE 
and MPA should not be initiated or continued for the 

primary prevention of coronary heart disease as well 
as identified risks of cardiovascular disease and breast 
cancer (6,9). These findings derived from a single HT 
formulation and dosage were generalized to all 
formulations and doses.

Following the initial report, additional studies were 
conducted to investigate the association of HT with 
multiple outcomes including venous thromboem-
bolic (VTE) events (10,11), cognitive function (12,18), 
stroke (19), and age-related diseases (20,21). A lower 
oral dose (0.3 mg) of CEE reduced the risk of stroke 
relative to the higher dose (0.625 mg) (22). Increased 
risks of dementia and cognitive impairment during 
and after HT were closely associated with occurrence 

Figure 1: Personalized factors for precision hormone therapy to optimize medical and pharmaceutical care based on individual-
specific characteristics
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of  type 2 diabetes (23). HT was beneficial for women 
who are at risk of osteoporotic fractures and low bone 
mineral density (6). Overall, the impact of the WHI has 
been sustained and remains a factor in considering HT 
by women and their physicians.
 
FACTORS INFLUENCING PRECISION HORMONE 
THERAPY
Age and response to HT
The impact of age on HT response is illustrated in two 
studies. In a randomized longitudinal study of post-
menopausal women with a mean age of 57.7 year, 
impact of HT on an indicator of aging, telomere length, 
was investigated (24). Outcomes of these analyses on a 
biomarker of aging biology indicated that APOE-e4 
carriers had marked telomere attrition during the 
2-year study window which was equivalent to 
approximately one decade of additional aging 
compared to non-carriers. Further analyses revealed a 
modulatory effect of HT on the association between 
APOE status and telomere attrition. APOE-e4 carriers 
who continued HT during the two year trial sustained 
telomere length and did not exhibit signs of aging, 
whereas women who discontinued HT telomere length 
shortened consistent with accelerated aging (24). 
Women who did not carry the APOE4 allele exhibited 
no protective effect of HT on telomere length (24). The 
impact of HT in APOE4 positive women in the 
Nurses’ Health Study indicated that cognitive function 
in 70–81 year old APOE4 carriers currently using HT was 
associated with a slight increase in rate of decline (25). 
Transdermal oestrogen therapy was  advantageous for 
women at risk of VTE, as the first pass metabolism of 
oral oestrogen-only HT increases resistance to activated 
protein C, which is a natural anticoagulant (26).

Although benefits of HT in symptomatic peri to 
menopausal women were well documented, the 
negative outcomes from WHI in postmenopausal 
women resulted in a dramatic decrease in HT use from 
21.6% in 2000 to 8.8% in 2009 in women aged 50 years 

and older (5). Prescription claims for US commercial 
health insurance indicated that the age-standardised 
annual prevalence of oral oestrogen prescriptions 
was 83 per 1,000 women in 2007, and decreased to 
42 per 1,000 women in 2015 (27). The majority of the 
WHI-Memory study population was older than 60 years 
with only 20% of enrolled women aged 50-60 years 
and less than 5% were 54 years of age (4). Thus, it is 
important to note that WHI-Memory study findings 
were based on ~ 75% of women who were 10+ years 
post menopause and thus quite different from age of 
women (45-55 years of age) for whom HT is typically 
prescribed. Despite the advanced age of women 
receiving HT, the WHI findings resulted in the 
discontinuation of HT use in all age groups including 
younger postmenopausal women (28).

To assess differences in HT use before and after the 
WHI, Crawford et al. (26) analysed survey data 
collected from 3,018 midlife women in a prospective 
cohort study conducted between 1996 and 2013 from 
the Study of Women’s Health Across the Nation. They 
divided participants into four age groups: 42-49.5 years, 
49.6-53 years, 53.1-57.1 years, and 57.2 years and older. 
Overall, HT initiation decreased from 8.6% (pre-WHI) to 
2.8% (post-WHI). Based on their analysis, the percent of 
HT initiation was the highest in 49.6 and 57.1 years age 
groups before the WHI, but were the age groups with 
largest decrease after the WHI (28).

Currently, FDA advises women to use HT for the 
shortest time (generally less than five years or not 
beyond age 60 years) and at the lowest dose possible 
to treat menopausal symptoms (29,30). Collectively, the 
data indicate that age, a critical variable for 
precision HT(31), significantly impacted response to HT. 
Thus, extrapolation of outcomes of HT initiated in older 
women, such as in the WHI, to younger perimenopause 
to early menopausal women, who may benefit from 
HT, is problematic as multiple molecular pathways in 
multiple organ systems change across the menopausal 
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Table 1 Hormonal medicines commercially available in US, Canada, and Europe for the treatment of  menopausal symptoms. 
(Drugs@ FDA, www.menopause.org, www. ema.europa.eu and www.medicines.org.uk).
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transition (31-33).

HORMONE THERAPIES APPROVED BY REGULATORY 
AGENCIES
There are 39 HT products approved by regulatory 
agencies in the U.S. (FDA), Canada (HPFB), and Europe 
(EMA) composed of 13 potential oestrogen-or-
progestogen-types of steroids, over 12 different dosage 
forms, and administered via four routes of administra-
tion, resulting in multiple pharmacokinetic profiles.

Different types of progestogens have been utilized in 
combined HT with oestrogen, which include 
progesterone naturally secreted by ovary and placenta, 
and progestins (synthetic forms of progesterone) such 
as MPA, dydrogesterone, norethindrone/norethisterone, 
norethisterone acetate, and levonorgestrel (34). It has 
been reported that the type of progestogens in HT is 
one of the critical factors to be optimized, as they have 
shown different effects on risks associated with HT, such 
as breast cancer and cardiovascular diseases. Previous 
studies demonstrated a relative low risk of breast 
cancer (35,36) and VTE (37) by using dydrogesterone. 
On the contrary, a relative high risk of VTE was observed 
among MPA users as compared to norethisterone/
norgestrel users (11).

One of the potential reasons for different effects of 
progestogens on the risk of breast cancer risk may be 
explained by their different binding affinity to steroid 
receptors expressed in breast cancer cells, including 
oestrogen receptor (ER), androgen receptor (AR), 
glucocorticoid receptor (GR), mineralocorticoid receptor 
(MR), and progesterone receptor (PR)(38). In addition, 
different biological activities of metabolites of 
progesterone and progestins may contribute to 
proliferation or apoptosis of breast cancer cells. An 
example are the opposing actions of two different 
progesterone metabolites, 5a-dihydroprogesterone 
and 3a-dihydroprogesterone, on mitosis, apoptosis, and 

expressions of B-cell lymphoma 2 (Bcl-2), Bax (an 
effector of apoptosis in breast cancer), and p21 (a 
potent cyclin-dependent kinase inhibitor) in human 
breast cell lines (39).

Different progestogens exert different cellular and 
neurobiological outcomes (40-41). MPA exacerbates 
glutamate-induced neurotoxicity in primary 
hippocampal neural cultures, regardless of its 
formulation types and chemical structures (crystalline 
MPA versus a pharmaceutical formulation, Depo-
Provera®) whereas progesterone promoted 
neuroprotection (40). The impact of progesterone and 
MPA on glycolysis, oxidative stress, and mitochondrial 
function in neural tissue was progestin specific (41). In 
contrast to progesterone, MPA diminished glycolytic 
and oxidative phosphorylation protein and activity, and 
reduced estradiol-induced enhancement of 
mitochondrial respiration in hippocampal neurons 
and glia, which eventually exacerbate oxidative 
damage and neurodegeneration (41).

ALTERNATIVES TO PROGESTINS
As an alternative to progestogen therapy for women 
with an intact uterus, Duavee® (approved by the FDA 
in 2013) is a combination product containing 
conjugated oestrogens and bazedoxifene which is a 
selective oestrogen receptor modulator used for the 
prevention of osteoporosis. The efficacy and safety of 
this combination was evaluated in five phase 3 
Selective oestrogens, Menopause, And Response to 
Therapy (SMART) trials (42). Further, bazedoxifene was 
reported to inhibit the proliferation of endocrine-
resistant breast cancer cells (43). The combination of 
conjugated oestrogens plus bazedoxifene reduced 
vasomotor symptoms and osteoporosis-related 
fractures, increased vulvar/vaginal atrophy without 
increasing indicators of cardiovascular disease or 
endometrial and breast cancer in postmenopausal 
women in the SMART studies (44-49).
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TREATMENT REGIMEN
Treatment regimen (cyclic versus continuous) of 
combined HT has been addressed as one of the factors 
impacting HT-associated breast cancer risk (50). Cyclic 
HT with the combinations of 17β-estradiol and 
progesterone is suggested to be more effective than 
their continuous use, because a cyclic exposure to 
progesterone closely mimics the natural female 
hormone pattern, inducing gene expression profiles to 
be consistent with the ovary intact brain (50). 
Another study presented that cyclic progesterone 
reduced b-amyloid levels and enhanced 17b-estradiol 
effects in a transgenic mouse model of Alzheimer’s 
disease (51). It has been also suggested that 
progesterone administration in cyclic regimens does 
not affect a risk of breast cancer (52). Cyclic or 
continuous MPA with oestrogen inhibited vasodilatation 
by 50%, however, there was no diminished oestrogen-
induced vasodilatation by nomegestrol acetate (53).

NON-HORMONE THERAPIES FOR MENOPAUSAL 
SYMPTOMS
In addition to hormone-based therapies, there are 
two FDA-approved non-hormone drugs to treat 
menopausal symptoms : (1) BrisdelleTM (approved in 
2013), an oral capsule form of paroxetine, a selective 
serotonin reuptake inhibitor indicated for the treatment 
of moderate to severe vasomotor symptoms due to 
menopause (54) and (2) Osphena® (approved in 2013), 
an oral tablet of ospemifene, an oestrogen agonist/
antagonist indicated for the treatment of moderate to 
severe dyspareunia and vulvar and vaginal atrophy due 
to menopause (55).

BIOIDENTICAL AND COMPOUNDED HTS
Patient and physician interest in bioidentical and 
compounded medicines has grown as an alternative 
option of FDA-approved hormone medicines. The 
bioidentical hormone drug contains active ingredient(s) 

with the same chemical structure of human hormones. 
In 2018, the FDA approved the first bio-identical oral 
hormone combination of 17β-oestrogen and 
progesterone, Bijuva, indicated for women with a 
uterus for the treatment of moderate to severe vasomo-
tor symptoms associated with menopause (56).

Alternatively, compounded hormone formulations are not 
regulated by the FDA and are generated by compound 
pharmacies that often, but not consistently, contain 
United States Pharmacopeia (USP)-grade steroids (57). 
Compounded HT is formulated as capsules, creams, 
gels, lotions, trochs, and suppositories (Table 2) (57,58). 
These formulations are not approved nor regulated by 
the FDA (57). Further, the FDA does not regulate 
production processes, number of users nor track 
adverse outcomes. Although there is a lack of 
verification regarding safety of compounded steroid 
therapies, women select compounded hormone drugs 
because of increased public concern regarding risk 
factors of the current FDA-approved HTs and 
unawareness that compounded hormone drugs are 
not approved by the FDA (59,60).

Because the number of compounded drug users is 
not officially tracked, surveys serve as a proxy to 
characterise the demographics of the compounded 
drug users.

 The North American Menopause Society (NAMS) 

Table 2 : Common compounded hormone drugs (57,58)
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conducted an Internet-based consumer survey in 2015. 
The age of participants in the survey was between 40 
and 84 years. Among 3,725 women enrolled and 
eligible for the survey, 28% of the women were current 
or past HT users, and 31% used compounded hormone 
drugs and the majority (69%) were FDA-approved 
hormone medicine users. One of the interesting 
observations in this survey was that the percent of 
compounded hormone users was highest (41%) in early 
age group (40-49 years) and the compounded hormone 
users tended to be younger than the FDA-approved 
hormone users. The percent of women who selected 
FDA-approved HT was higher than the compounded 
users in all age groups, but the percent was the highest 
in the oldest age group. Furthermore, almost one-third 
of the women were not sure whether the HTs they used 
was approved by the FDA (59). Another large internet 
survey conducted by Harris Interactive Inc also reported 
that 86% of women surveyed (aged 45-60 years) were 
unaware that compounded drugs were not approved 
by the FDA (60). These survey results stress two 
important gaps: (1) the need for public education 
regarding the use of compounded hormone drugs, 
and (2) the necessity for a verification process for 
compounded hormone drugs in terms of safety and 
efficacy. With growing interest in compounded 
hormone drugs, the FDA announced an agreement 
with the National Academics of Science, Engineering 
& Medicine (NASEM) for two studies to examine the 
clinical utility of patients treated with compounded 
hormone products, and the safety and effectiveness of 
multi-ingredient compounded topical pain creams (61).

Due to uncertainties regarding safety, the American 
College of Obstetricians and Gynecologists’ Committee 
on Gynecologic Practice and the Practice Committee 
of the American Society for Reproductive Medicine 
cautioned against the use of compounded hormone 
formulations (62).

ADVANCING PRECISION HORMONE THERAPY 
OPPORTUNITIES
Genetic factors influencing clinical use of HT:
Genetics can determine response to HT and provide a 
technologically feasible strategy to achieve 
precision HT. One well described impact of formulations 
relevant to precision HT is the induction of venous 
thromboembolism (VTE) in women carrying the 
Factor V Leiden (rs6025) gene variant with oral 
oestrogen therapy (63,64). In non-carrier HT users, the 
relative risk for VTE is increased 2-to 4-fold relative to 
non-users of HRT. In contrast, HT users with Factor V 
Leiden genetic variant showed an increased risk for 
VTE between 7-to 15-fold relative to non-carriers and 
nonusers (64,65).

Hepatic first-pass metabolism that occurs with oral 
administration of oestrogen induces liver clotting 
factors leading to VTE, which can be avoided by 
transdermal administration (63,65). The study 
by Laliberté et al. 26 showed a comparison of the 
risk of VTE between oral- and transdermal-estradiol 
administration. They conducted a claims analysis 
using the Thomson Reuters MarketScan database 
from January 2002 to October 2009, which included 
participants aged 35 years or older and newly used 
transdermal or oral oestrogen-alone therapy. Each 
group included 27,018 women, and 115 transdermal-
estradiol users developed VTE, which was a significantly 
lower incidence compared to oral-estradiol users (164 
women) (26). The benefit of transdermal administration 
for estradiol therapy was associated with the avoidance 
of hepatic first-pass metabolism of estradiol. Orally 
administered estradiol undergoes first-pass 
metabolism, and it has been known that estrone, a 
major metabolite of estradiol, can affect thrombin 
generation, a marker of hypercoagulability which is 
used to determine thrombotic risk associated with 
HT (10,11,66,67). Thus, a transdermal route has been 
suggested as a safe option for women at a high risk of 
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VTE compared to an oral route.

In addition, biomarkers relevant to cardiovascular 
disease was proposed by Manson (1), which includes 
lipids (e.g. serum LDL cholesterol, LDL/HDL ratios, 
triglyceride, 27-OH-cholesterol, and apolipoprotein), 
inflammatory markers (e.g. high-sensitivity C-reactive 
protein, interleukin-6, tumour necrosis factor α, and 
leukocyte count), adipokines (e.g. adiponectin, leptin, 
and retinol binding protein-4), endothelial marker (e.g. 
E-selectin, P-selectin, ICAM, and VCAM), glucose 
tolerance markers (e.g. fasting glucose, insulin, 
HOMA-IR, and IGF-1), matrix metalloproteinases, 
haemostatic markers (e.g. D-dimer, factor VIII, von 
Willebrand factor, homocysteine, fibrinogen, and tissue 
factor pathway inhibitor or acquired activated protein C 
resistance), sex steroid hormone level, and sex 
hormone binding globulin level (1).

Genetics associated with breast cancer are a well- 
documented consideration of HT use. To reduce the 
risks of breast and ovarian cancers, bilateral 
prophylactic oophorectomy is selected among 
BRCA1/2 mutation carriers (68). In particular, BRCA1/2 
mutations play a critical role in increased breast and 
ovarian cancer risks (69-71). However, HT is prescribed 
for women suffering from menopausal symptoms after 
surgery (72). There has been discussion whether HT 
mitigates the protective effect of bilateral 
prophylactic oophorectomy on decreased risks for 
breast or ovarian cancer. However, studies have 
demonstrated that short-term use of HT does not 
reduce the protective effect of oophorectomy 
surgery in breast cancer patients (69). Furthermore, the 
use of HT was reported to decrease breast cancer risk in 
postmenopausal women with a BRCA1 mutation (70). A 
recent study suggested that a combined treatment of 
mifepristone, a selective progesterone receptor 

Figure 2 : Pharmaceutical and clinical factors for the development of precisionHT.
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modulator, and progesterone exerted anti-proliferative 
effect on ovarian mesenchymal stem/stromal cells of 
healthy female BRCA1/2 carriers in vitro (73).

In addition to BRCA 1/2 mutations, common markers 
associated with breast cancer tumours are the 
oestrogen receptor (ER), the progesterone receptor 
(PR), and human epidermal growth factor receptor 2 
(HER2) (74). In addition to these receptors, a host of 
other genes associated with increased risk for breast 
or ovarian cancer includes: (1) PALB2, ATM, CHEK2, 
and MSH6 for a risk for breast cancer, and (2) MSH6, 
RAD51C, TP53, and ATM for a risk for ovarian cancer (71).

Cytochrome P450 (CYP) enzymes are involved in 
metabolic conversion of oestrogens, which are relevant 
to individual’s response to drugs (75). Estradiol and 
estrone are metabolized by irreversible hydroxylation 
catalysed by the NADPH-dependent CYP enzymes. 
Genetic polymorphisms in genes encoding CYP1A1, 
CYP1B1, CYP17A1, and CYP19A1 can impact 
oestrogen metabolism and therefore impact 
downstream consequences (75). Risk of breast cancer 
was significantly affected by genetic polymorphisms in 
CYP1B1 (76).

CLINICAL CONDITIONS IMPACTING RESPONSE TO 
HT:
Oestrogen plays a critical role in the bioenergetic 
system of the brain and promotes glucose transport, 
aerobic glycolysis, and mitochondrial function (33,77-
79). In addition to regulating expression of glucose 
transporters, oestrogen promotes the insulin-sensitive 
glucose transporter (33). Type 2 diabetes is a risk factor 
for dementia and in particular Alzheimer’s disease (78). 
Espeland and colleagues investigated the effect of HT 
on brain volumes and incidence of cognitive 
impairment in postmenopausal women based on type 
2 diabetes status (79). Outcomes of their analyses 
indicated that increased risk of cognitive impairment 
occurred among menopausal women with type 2 

diabetes or emerging diabetes which was paralleled 
by changes in grey matter (total and hippocampal) 
volume (79,80).

CONCLUSION
From a clinical perspective, precision HT is critical to 
delivering personalized medicine for management of 
menopausal symptoms and bridging the gap between 
health span and life span in postmenopausal women. 
Achieving precision HT requires inclusion of multiple 
factors including age, genetic risk factors, symptomatic 
phenotype and clinical history (Figure 2).

From a pharmaceutical perspective, determining the 
optimal HT depends on the molecular constituents, 
dose, treatment regimen, formulation and route of 
administration. Much of the data required to achieve 
precision HT is available but with varying degrees 
of accessibility. Barriers to achieving precision HT 
can be overcome by increasing access to electronic 
medical records for medical informatic and compu-
tational systems biology analysis. Outcomes of these 
analyses could form the foundation of an algorithm 
decision making tree (30) which incorporates genetic 
risk factors, patient clinical data with, pharmaceutical 
data on different HTs to optimize HT. Remarkably, 
the patient and physician goal of personalized HT 
aligns with the currently available data and analytic 
technologies to achieve precision HT. Development of 
precision HT will significantly advance womens’ health 
while also creating a foundation on which to advance 
precision contraceptive medicine and male HT.
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INTRODUCTION
Breast cancer affects up to one in eight women in 
developed countries, with a median age of 61 years at 
diagnosis. Approximately 2% of breast cancer occurs 
between 20 and 34 years of age and 11% between 35 
and 44 years of age (1). Young women often present 
aggressive breast cancer, which means higher 
proportions of late stage cases (stages II, III and IV), high 
grade tumours, positive lymph nodes, negative 
oestrogen receptors and progesterone receptors, and 
HER2/neu overexpression (2-4); it follows that most of 
these women receive systemic treatment with adjuvant
endocrine therapy, chemotherapy, or both (5).

In recent years, breast cancer survival rates have 
significantly improved thanks to advances in diagnosis 
and treatment, but potential late side effects of the 
treatment itself can negatively impact the quality of life 
of patients (1). Many breast cancer survivors suffer from 
climacteric symptoms, such as vasomotor 
symptoms (hot flashes, night sweats, palpitations), 
vaginal dryness, sexual dysfunction, poor sleep and 
tiredness, osteoporosis, fertility problems and 
neurological diseases, including cognitive dysfunction. 
In particular, young women diagnosed with breast 
cancer have several issues  and concerns, and are 
strongly affected by symptoms of premature 
menopause and cognitive deterioration (6).

Breast cancer treatment depends on the stage at 
diagnosis, and the size, location, and characteristics 
of the tumour. Women who have stage II or III disease 
at diagnosis may receive stronger cancer treatments, 
which can result in a greater likelihood, and greater 
severity, of an impact of the treatment itself (7). In 
premenopausal women with hormone receptor-
positive breast cancer, the most effective adjuvant 
endocrine therapy is the aromatase inhibitor 
exemestane in addition to ovarian suppression, as 
shown by the TEXT and SOFT trials, which represent a 
milestone in the field of endocrine therapy in breast 

cancer (8,9). In cases of hormone receptor-negative 
tumour or other negative prognostic factors, breast 
cancer patients can also receive chemotherapy, which 
may affect ovarian function via several mechanisms, 
including cortical fibrosis, vascular damage and 
follicular depletion, leading to premature ovarian 
failure and permanent amenorrhea with an incidence 
of 40-85% depending on the patient’s age and 
chemotherapy regimen (10,11). The association of 
cyclophosphamide, methotrexate and 5-fluorouracil 
(CMF schedule) carries a 61% risk of amenorrhea in 
patients under 40 years of age and a 95% risk in women 
older than 40 years (12). With anthracycline-based 
associations, the incidence of menopause was higher 
when compared with the CMF schedule (from 35 to 
59%). Conflicting results have been found by studies on 
taxane-based regimens (13,16). Moreover, the 
literature reports that the association of chemotherapy 
and endocrine therapy in premenopausal breast cancer 
patients results in higher rates of amenorrhea and early 
menopause than the same treatments considered 
individually (17). Up to 75% of breast cancer patients 
on treatment and 35% after treatment report cognitive 
impairment, including problems with concentration, 
executive function, verbal fluency and memory (18).

In this review, we analysed the impact on neurological 
functions and cognition associated with early 
menopause in breast cancer patients and the 
possibilities for prevention and treatment.

MATERIAL AND METHODS
This is a narrative review that focuses on the analysis of 
cognitive impairment associated with early 
menopause in breast cancer patients; it is aimed at 
providing an update on the most common cognitive 
symptoms experienced by breast cancer patients and 
their biological pathways. We searched the PubMed 
database using the following keywords: breast cancer, 
premenopausal women, early menopause, climacteric 
symptoms, cognitive dysfunction, neurological 
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dysfunction, endocrine therapy, chemotherapy. Only 
publications written in English were included. We 
summarized evidence from studies about cognitive 
dysfunction and early menopause in breast cancer 
patients, their correlation, and the possibilities for 
prevention and treatment.

RESULTS
About 40% of healthy women in the menopausal 
transition complain of forgetfulness, ‘‘brain fog’’ and 
difficulty concentrating, and there is evidence of a 
decrease in attention, memory, processing speed and 
other cognitive abilities interfering with their daily 
activities (19). Many studies have demonstrated that 
sex hormones such as oestrogen, progesterone and 
androgens play an important role in the modulation of 
brain functions and synaptic organization and 
plasticity, affecting neurons, glia and microglia in many 
areas of the brain, including the hippocampus and 
limbic system, where cognition, mood and dementia 
originate (20). 

In premenopausal women the effect of oestradiol on 
specific brain areas (hippocampus and temporal lobes) 
contributes to memory performance, improving verbal 
fluency, with differences observed between the 
follicular and luteal phase of the menstrual cycle, 
following the changes in oestradiol circulating levels 
(21,22). The decline in sex steroids, particularly 
oestrogen, during the menopausal transition is 
associated with changes in eating behaviour, 
metabolism and sleep, mood, sexuality, locomotor 
activity, immune response, memory and cognitive 
function. Although these brain changes originate in 
the central nervous system, sex hormone changes have 
also been reported to influence peripheral nervous 
system functions, such as sensory function, fine-touch 
perception, two-point discrimination, hearing, smell 
and vision (20). Oestrogen receptor beta has been 
found to be widely distributed in the female brain, 
being found especially in the hippocampus, amygdala 

and dorsal raphe nucleus, and to have multiple 
functions, for example regulation of the protein 
expression of genes involved in neurological 
functions, promotion of neurogenesis, modulation of 
stress response, neuroendocrine regulation, 
neuroprotection against ischemia and inflammation, 
and reduction of anxiety and depression (23). Current 
evidence suggests that oestrogen improves the 
formation of synapses on dendritic spines in the 
hippocampus, increases cerebral blood flow and 
glucose metabolism, and acts as an antioxidant. 
Moreover, oestrogen increases choline acetyltransferase 
activity in the basal forebrain and hippocampus, 
reduces deposition of amyloid in the brain, and prevents 
cellular mitochondrial damage (24).

Important observations from studies in women who 
underwent oophorectomy before the onset of 
menopause for a non-cancer indication, show that both 
unilateral and bilateral oophorectomy before the onset 
of natural menopause are associated with an 
increased risk of cognitive impairment or dementia, 
with an age-dependent effect (25). The hormonal 
changes occurring after oophorectomy in 
premenopausal women are different from those 
occurring during natural menopause. Bilateral 
oophorectomy before menopause causes an abrupt 
depletion of oestrogen, progesterone and testosterone, 
and a disruption of the hypothalamic-pituitary-ovarian 
axis, which is associated with an abrupt increase in 
gonadotropins (luteinizing hormone and follicle-
stimulating hormone) (26). 

This endocrine disruption and oestrogen deficiency, 
associated with genetic variants (in the apolipoprotein 
E, oestrogen receptor 1, and oestrogen receptor 2 
genes) and non-genetic factors (smoking, alcohol 
consumption, obesity, education and diabetes 
mellitus), contribute to causing brain lesions, such 
as plaques, tangles, deposition of Lewy bodies and 
vascular lesions, that lead to cognitive impairment, 
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declines in global cognition, episodic memory and 
semantic memory, and an increased risk of dementia 
and Alzheimer’s disease (27,28). Moreover, a recent trial 
demonstrated that women who underwent bilateral 
oophorectomy have an increased risk of several chronic 
diseases, including depression and anxiety (29). 

Studies of premature menopause in animal models 
revealed that the most affected cerebral area is the 
hippocampus, which becomes hypersensitive to 
ischemic injury and is involved in the induction of 
Alzheimer’s disease-related proteins, in the increase 
of amyloid genesis, and in worsening of cognitive 
outcome after ischemic stress (30-32). Hippocampal 
CA1 neurons of surgically menopausal rats show basal 
up-regulation of the neurodegenerative protein DKK1, 
basal antagonism of pro-survival Wnt/β-catenin 
signalling, and basal acetylation/stabilization of the 
stress sensor p53, which sensitizes cells to stress (33.34). 

Additional studies revealed that hippocampal CA3 
region hypersensitivity, Alzheimer’s disease-related 
protein induction, and enhanced amyloid genesis 
might also depend on activation of NADPH oxidase/
superoxide/C-Jun N-terminal kinase/c-Jun signalling 
pathway, a stress-activated intracellular signalling 
cascade that further enhances oxidative stress and 
promotes apoptosis in neurons (31). A recent study 
demonstrated that women who underwent bilateral 
oophorectomy show increased β-amyloid deposition 
(detected by PET) in the medial temporal lobe, leading 
to cognitive impairment and dementia (35). Moreover, 
oestrogen plays an additional, critical, role in sustaining 
the brain’s bioenergetic capacity by preserving glucose 
metabolism and mitochondrial function (36-38). The 
literature reports that the relationship between low 
levels of oestrogen and cognitive changes is mediated 
by inflammation, which compromises the integrity of the 
blood-brain barrier (BBB), increasing its permeability and 
allowing the passage of inflammatory cells and 
molecules, for example cytokines (IL-1, IL-6, TNF-α), 

which can degrade the BBB itself (39). Therefore, there 
is evidence suggesting that surgical induction of early 
menopause enhances the risk of ischemic stroke, 
doubles the lifetime risk of dementia, and increases the 
risk of mortality from neurological disorders five-fold, 
and that these detrimental effects increase as the age 
of menopausal onset decreases (25,26). Furthermore, 
both premature surgical menopause and premature 
ovarian failure before the age of 40 years are associated 
with a more than a two-fold risk of poor verbal fluency 
and visual memory, in comparison with women who 
experienced menopause after the age of 50 (40).

In breast cancer patients, systemic therapies 
(chemotherapy and endocrine therapy) contribute, 
through different mechanisms, to the onset of early 
menopause and the abrupt reduction of circulating 
oestrogen levels, causing menopausal symptoms 
similar to those analysed in women who undergo 
bilateral oophorectomy. These women experience 
vasomotor symptoms, vulvo-vaginal atrophy, sexual 
dysfunction and dyspareunia, musculoskeletal symptoms, 
neuropathy, and fatigue, in addition to cognitive 
impairment, distress, depression and anxiety (7,41).
 
THE ROLE OF ADJUVANT CHEMOTHERAPY
Many premenopausal women diagnosed with breast 
cancer who received adjuvant chemotherapy complain 
of impaired memory, attention, speed of processing, 
word-finding, and other basic cognitive functions, in 
other words, “chemo fog” or “chemo brain” (42,43).

During the last 30 years, many studies have been 
carried out on this subject, and the evidence has 
changed over time. In the 1990s many cross-sectional 
studies assessed the cognitive function in breast cancer 
patients receiving chemotherapy and consistently 
found that these patients showed lower-than-expected 
cognitive performance on the neuropsychological 
tests, thus demonstrating the detrimental effects of 
chemotherapy on cognitive functioning. Around the 
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year 2004, when data from prospective studies began 
to emerge, the concept of “chemo brain” was 
surprisingly changed. Many studies discovered that 
cognitive deficits were already present in breast 
cancer patients before adjuvant chemotherapy, and 
suggested that they had presumably been 
misinterpreted as chemotherapy effects in previous 
investigations. Moreover, in several prospective studies, 
including methodologically sound large-scale studies, 
only subtle cognitive change has been observed, 
usually in a limited subset of cognitive domains. 
Generally, a minority of patients (15–25%) seemed to 
be affected, with higher rates (up to 61%) sporadically 
reported (42). Recently, a meta-analysis of 
neuropsychological studies concluded that six months 
after the end of a standard chemotherapy regimen for 
breast cancer, cognitive deficits are, on average, small in 
magnitude and limited to the domains of verbal ability 
and visuospatial ability (44).

Several studies using neuroimaging techniques (mostly 
MRI) documented both structural and functional brain 
differences between breast cancer patients treated with 
chemotherapy and control groups. Structural differences 
in breast cancer survivors include reductions in grey 
matter volume, primarily in frontal structures and the 
hippocampus, and white matter integrity. Functional 
differences are represented by regional hypoactivation 
as well as more widespread brain activation during 
cognitive tasks, which may indicate that affected 
patients compensate for the dysfunction of areas 
relevant to the task by activation of additional brain 
areas (45-47).

To date, the role of chemotherapy neurotoxicity in the 
onset of cognitive disease is still unclear because many 
other factors may potentially affect the breast cancer 
patient’s brain; these factors include endocrine therapy, 
surgery, radiotherapy and biological factors, such as 
high cytokine levels (48). Also, psychological factors 
play an important role since women who receive 

chemotherapy have a more advanced cancer stage at 
diagnosis, worse prognosis and a greater psychological 
burden (42).

In particular, women with chemotherapy-induced 
menopause not only experience the chemotherapy-
related cognitive, neurological and psychological 
disorders previously mentioned, but also have to deal 
with various menopausal symptoms associated with 
the chemotherapy-induced drop in oestrogen level, 
such as cognitive function decline, physical and 
psychological symptoms, vasomotor symptoms, 
reproductive and sexual function problems, and body 
weight change (49).

THE ROLE OF ADJUVANT ENDOCRINE THERAPY
Given that the literature suggests a positive effect of 
oestrogen on brain functioning, it is possible that 
endocrine therapy in breast cancer patients, whose aim 
is to bring about oestrogen deprivation, might 
influence brain functioning and cognition.

In recent years, several studies have evaluated the 
impact of endocrine therapy on cognitive function in 
breast cancer patients and small prospective studies 
have found that initiation of endocrine therapy is 
associated with significant changes in 
neuropsychological performance (50-51).

The TEAM (Tamoxifen and Exemestane Multicentre) 
trial assessed neuropsychological performance in 
breast cancer patients approximately two years after 
they started either tamoxifen or aromatase 
inhibitors. Significantly greater memory complaints 
were observed among breast cancer patients than 
healthy control participants, with no significant 
differences between tamoxifen or aromatase 
inhibitor; both groups performed significantly worse 
than healthy controls on verbal fluency and 
information processing speed. The trial also showed 
that after one year of treatment, women randomized 
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to tamoxifen showed statistically significantly 
lower functioning in verbal memory and information 
processing speed compared with those randomized to 
exemestane. In the non-randomized comparison with 
healthy women, the study also showed that 
exemestane did not seem to impact cognitive 
function adversely (52,53). The lack of impact of 
aromatase inhibitors on cognitive function is also 
supported by a trial showing that postmenopausal 
women taking anastrozole have similar cognitive 
function after 2 years compared with those taking 
placebo (54) and by another one demonstrating that 
postmenopausal women taking letrozole during 5 
years of adjuvant endocrine therapy have better global 
cognitive function than those taking tamoxifen (55). A 
recent study, dealing specifically with premenopausal 
women treated with tamoxifen, demonstrated that 
these women exhibited an impairment in executive 
control of the attention network and executive function 
performance deficit on neuropsychological tests, 
associated with a reduction in performance on 
executive function tests (56).

Moreover, the Co-SOFT study, although limited by 
a small sample size, provided no evidence that the 
addition of ovarian function suppression to adjuvant 
endocrine therapy (both tamoxifen and exemestane) 
in premenopausal woman substantially affects global 
cognitive function (57).

WHAT CAN WE DO?
To date, the cognitive impairment experienced by 
many breast cancer patients during and after 
treatments is thought to be multifactorial and 
related to chemotherapy, surgery, anaesthesia, 
endocrine therapy, psychological factors, and the 
cancer itself, and its prevention and treatment are not 
yet clearly established.

Guidelines have recommended that primary care 
clinicians ask breast cancer patients if they are 

experiencing cognitive difficulties, assess for reversible 
contributing factors of cognitive impairment, optimally 
treat when possible and refer patients with signs of 
cognitive impairment for neurocognitive assessment 
and cognitive rehabilitation programs (7).

There is evidence that memory problems in healthy 
menopausal women can be due to, or worsened by, 
vasomotor symptoms, as demonstrated by a few 
studies directly addressing the relationship between 
hot flashes and cognitive performance. Although 
inflammation is one of the main mediators between 
menopausal low levels of oestrogen and cognitive 
function, it has recently been proposed that cortisol 
might mediate the relationship between hot flashes 
and cognitive performance, with higher urinary levels 
found in highly symptomatic women (7,58,59). The 
relationship between vasomotor symptoms and 
cognitive impairment in breast cancer patients has 
not yet been demonstrated, but a correlation is likely 
to exist, as in healthy menopausal women. For this 
reason, many non-hormonal treatments of vasomotor 
symptoms have been proposed as methods that can 
contribute to improving cognition in breast cancer 
patients. Several medical treatments may be effective 
in decreasing the intensity and severity of menopausal 
symptoms:  selective serotonin reuptake inhibitors (SS-
RIs) and selective serotonin-norepinephrine reuptake 
inhibitors (SSNRIs) reduce the intensity and frequency 
of hot flashes by 20% to 65% (60-62). Moreover, 
depressive disorders, which are quite common during 
the menopausal transition and are frequently reported by 
breast cancer patients, are also associated with memory 
problems; treatment of depressive symptoms might 
help to improve cognition in these women (22).

Anticonvulsant drugs, such as gabapentin and 
pregabalin, decrease the frequency of climacteric 
symptoms by modulating thermoregulatory activity 
both in healthy menopausal women and in breast 
cancer survivors; the anti-hypertensive alpha-
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adrenergic agonist clonidine inhibits flushing by 
reducing peripheral vascular reactivity (63-65).
Purified pollen extract showed beneficial effects on 
vasomotor symptoms and insomnia in healthy 
women, probably deriving from the inhibition of 
serotonin uptake at the synaptosomal junction, with 
an SSRI-like mode of action; unfortunately, no data are 
available in women with breast cancer (66). Extract of 
black cohosh (Actae racemosa or Cimicifugae 
racemosae) has been used for centuries as a 
phytotherapeutic treatment for many conditions, 
including the management of climacteric symptoms. 
Today, its use in breast cancer patients is still 
controversial due to its selective modulation of 
oestrogen receptors (SERM)-like mechanism of action 
(67-70). Non-pharmacological methods, such as 
acupuncture, yoga, breathing, hypnosis, diet and 
stellate ganglion block, can reduce climacteric 
symptoms both in healthy women and in breast cancer 
survivors (69).

As regards cognitive impairment related to early 
menopause in breast cancer patients, rehabilitation 
strategies play an important role and include group 
cognitive training, based on structured tasks or 
activities with the aim of improving cognition through 
practice by strengthening neural pathways and training 
compensatory strategies, such as interventions geared 
at improving, restoring or maintaining mental function 
through structured, repetitive practice of tasks posing 
a mental challenge or requiring the person to problem 
solve (71-73).

CONCLUSIONS
In breast cancer patients, who are premenopausal at 
diagnosis, the onset of early menopause due to 
chemotherapy and endocrine therapy is related to 
cognitive impairment, memory dysfunction, depression 
and anxiety. Frequently underdiagnosed and 
undertreated, it represents an important issue, 

negatively impacting on patients’ quality of life, 
with detrimental effects on their role within the family, 
in the workplace and in society.

Although the correlation between vasomotor 
symptoms and cognitive impairment in breast cancer 
patients has not yet been demonstrated, it seems likely 
that the treatment of hot flashes may improve 
cognition and memory, as shown in healthy 
menopausal women.

Primary care clinicians play an important role in 
identifying breast cancer patients suffering from early 
menopause and cognitive impairment and referring 
them for specific treatments and rehabilitation 
programs (52).
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