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Zusammenfassung
Endokriner Therapie kommt mittlerweile eine Schlüsselrolle 
bei der adjuvanten Therapie von Patientinnen mit hormon-
rezeptorpositivem Mammakarzinom zu. Der positive Effekt 
auf die Reduktion des Rückfallrisikos ist gut dokumentiert, 
allerdings ist die Therapie nicht frei von Nebenwirkungen, 
welche zum Großteil auf den Entzug der Östrogenwirkung 
zurückzuführen sind. Da endokrine Therapie üblicherweise 
für 5 Jahre oder länger verschrieben wird, um die positiven 
Effekte auszuspielen, und physischer Leidensdruck in dieser 
Zeit nicht vorhanden ist, kommt der optimalen Verträglich-
keit und Sicherheit der Therapie eine besondere Bedeutung 
zu, speziell bei Patientinnen mit niedrigem Risiko. Während 
Tamoxifen die Standardtherapie mit gut dokumentierter 
Wirksamkeit war, wird es wegen besserer Verträglichkeit 
und Wirksamkeit immer mehr von Aromataseinhibitoren 
(AI) der dritten Generation abgelöst. Die Therapie mit Ta-
moxifen ist auf 5 Jahre limitiert, da das Risiko für lebens-
bedrohliche Nebenwirkungen wie Endometriumkarzinom, 
Pulmonalembolie und Schlaganfall erhöht wird und kein 
zusätzlicher Nutzen für eine verlängerte Therapie nachge-
wiesen werden konnte. Während manche Nebenwirkungen 
unter Tamoxifen wie unter AI auftreten, bestehen auch typi-
sche Unterschiede zwischen den beiden Substanzgruppen. 
Obwohl AI üblicherweise nur mit milden Nebenwirkungen, 
ähnlich menopausalen Beschwerden, verbunden sind, kön-
nen Missverständnisse bezüglich der Wirkungsweise, der 
Symptome und dem richtigen Management der Beschwer-
den zu einem gefährlichen vorzeitigen Therapieabbruch 
führen. 
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Summary
Endocrine therapy has become a key part in the adjuvant 
treatment of hormone responsive breast cancer. The posi-
tive effect on relapse risk reduction is well defined, but 
therapy is not free from bothersome side effects for which 
estrogen deprivation accounts to a great extent. Since endo-
crine therapy is usually prescribed for 5 years or longer to 
optimally display its protective effect, and because physical 
strain is missing, good tolerability and safety properties are 
important, particularly in low-risk patients. While tamoxifen 
has been the standard adjuvant endocrine treatment with 
well documented efficiency, it is increasingly replaced by 
third generation aromatase inhibitors due to their better 
effectiveness and tolerability. Because tamoxifen holds a 
risk for life-threatening adverse events such as endometrial 
cancer, pulmonary embolism, and stroke, its recommend-
ed duration of therapy is limited to 5 years, also because 
extension beyond that time did not produce a measurable 
advantage. While some side effects are present both with 
tamoxifen and aromatase inhibitors, differences in side ef-
fect profiles are well established. Although side effects of 
aromatase inhibitor-related therapy usually are mild and 
common to symptoms of menopause, misconception of the 
symptoms and their mechanism of action, as well as lack 
of knowledge about how to handle them, can easily lead to 
dangerous discontinuation of therapy.

 DOI: 10.1159/000227829 
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Introduction

The introduction of endocrine adjuvant therapy effected a sig-
nificant risk reduction for relapse and increased life expect-
ancy for millions of women with hormone receptor-positive 
(HR+) breast cancer. Endocrine therapy is sufficiently non-
toxic to be administered long-term, with standard treatment 
duration of 5 years and more after concluded local therapy for 
breast cancer. Any regular and long-term medication calls for 
excellent safety and tolerability to ensure compliance and ef-
fectiveness, especially when physical strain and the subjective 
experience of disease are missing, and the patient’s involve-
ment and consciousness about the persistent risk of breast 
cancer is necessary but often unwanted by her.

Tamoxifen was the most successful agent being introduced 
for endocrine therapy in women with and after HR+ breast 
cancer. By now, safety, effectiveness, and tolerability are well 
documented after more than 25 years of its clinical use. Al-
though the protective effect against relapse of HR+ breast 
cancer is undisputed, the critical risk-to-benefit ratio does not 
allow treatment duration more than 5 years, especially in node-
negative patients [1, 2]. The drug is generally well tolerated 
but infrequently associated with life-threatening events such as 
endometrial cancer, thromboembolic events, and stroke.

As the standard of care, tamoxifen now has been replaced 
by third generation aromatase inhibitors (AIs) in the adju-
vant setting due to better efficacy and tolerability, as recom-
mended by many national and international guidelines. While 
AI therapy can elicit a bothersome side effect, namely ar-
thralgia, the life-threatening adverse events sometimes seen 
under tamoxifen are in general missing. Other AI side effects 
include decrease of bone mineral density, treatment-induced 
osteoporosis, and subsequent increase of fracture risk. These 
are of concern but not directly felt by patients. Serious adverse 
events in general occur less frequently, and discontinuation 
rates are lower under AI therapy than under tamoxifen [3, 4]. 
The optimal treatment duration with AIs is still not defined 
but the better tolerability profile compared to tamoxifen at 
least in principle allows for an extension to more than 5 years. 

While adjuvant endocrine treatment improves the outcome 
after HR+ breast cancer for millions of women with an argu-
able benefit/side effect ratio, the downside of being treated 
with agents like tamoxifen and AIs, mostly resulting from es-
trogen deprivation, should not be ignored. Since it is impor-
tant to understand the mechanism of action of side effects for 
successful supportive therapy without treatment discontinua-
tion, patients benefit from being informed about all aspects of 
the therapy they are willing to subject themselves to for many 
years. We truly believe that it is also extremely important for 
the caring physician both to accumulate knowledge and to 
openly communicate with patients about tolerability issues 
since he or she will then contribute to treatment adherence.

The raised question whether endocrine therapy is a pleasant 
one is a matter of interest for patients and physicians alike. 

‘Pleasant’ may be a suboptimal term since it may be asking to 
much of an anti-cancer treatment to even have positive effects 
on patient’s quality of life. Probably, ‘acceptable’ would be 
good enough. It is certain that the therapy is beneficial in terms 
of risk reduction and improvement of life expectancy, but we 
will try to fathom the benefit/side effect ratio of modern adju-
vant endocrine treatment from different angles in this review.

Side Effects

AIs and tamoxifen share some of their side effects, mainly 
due to the deprivation of estrogen, while on the other hand 
there are characteristic side effects for AIs or tamoxifen 
alone. Tamoxifen, as a selective estrogen receptor modula-
tor (SERM), competitively blocks estrogens receptors in the 
peripheral tissue while AIs reduce estrogen output and syn-
thesis by blocking the enzyme crucial for conversion of an-
drogens to estrogens in peripheral tissues: aromatase. Apart 
from estrogen deprivation-associated side effects such as 
mood swings, hot flushes, and hair loss, adverse events asso-
ciated with tamoxifen include an increased risk of endome-
trial cancer due to an agonistic effect of the substance on the 
endometrial tissue and thromboembolic complications such 
as pulmonary embolism, deep vein thrombosis, or stroke [5]. 
AIs on the other hand are not connected with life-threatening 
complications of this kind but can cause perturbing side ef-
fects like arthralgia, myalgia, or osteoporosis. Their described 
negative impact on blood lipid metabolism was never clearly 
established. From the patient’s point of view, the most both-
ersome endocrinological side effects are hot flashes, weight 
gain, insomnia, and joint symptoms, side effects which con-
cern tamoxifen and AIs alike [6].

Elevation of Endometrial Cancer Risk

While the protective effect of tamoxifen against relapse of 
HR+ breast cancer results from an antagonistic effect on 
breast tissue, it acts as an agonist on hormone receptors in 
the endometrium, and thus can result in unwanted gyneco-
logical symptoms such as vaginal bleeding, vaginal discharge, 
endometrial proliferation, and ultimately increased incidence 
of endometrial cancer, especially compared to AIs [7–9]. A 
meta-analysis of 32 trials including 52,929 patients came to the 
clear conclusion that tamoxifen intake is associated with a sig-
nificant elevation of endometrial cancer risk (relative risk 2.7) 
and gastrointestinal cancer risk (relative risk 1.31) [10], which 
is one the main reasons why tamoxifen therapy duration is 
limited to 5 years. 

Another reason for the limitation of tamoxifen therapy to 
5 years is the fact that therapy beyond that time frame did 
not deliver any further measurable advantage. 1,152 women 
with HR+ and node-negative breast cancer participated in 
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the randomized NSABP B-14 trial after completion of 5 years 
tamoxifen therapy, receiving either tamoxifen or placebo for 
an additional 5 years. 7 years after randomization, disease-
free survival (DFS) was significantly better for the placebo 
group compared to tamoxifen (82 vs. 78%), overall survival 
(OS) was (not significantly) better for women who had re-
ceived tamoxifen for only 5 years compared to continued 
therapy of 7 years [1]. The apparent lack of benefit for contin-
uing tamoxifen therapy beyond 5 years led to the termination 
of the trial. Despite some positive signals from the ongoing 
ATLAS and ATTOM trials, in view of the potentially serious 
adverse events, especially endometrial cancer, thromboem-
bolic complications, and stroke, prescription of tamoxifen for 
more than 5 years is generally not recommended.

Thromboembolic Complications

The ATAC trial, a retrospective analysis comparing the effec-
tiveness of anastrozole vs. tamoxifen in the treatment of early 
HR+ breast cancer in 5,216 women, evidenced that tamoxifen 
therapy leads to significant elevation of venous thromboem-
bolic complications (3 vs. 5%, n = 6,186) after a median follow 
up of 68 months [4] in comparison to anastrozole. The large 
meta-analysis by Braithwaite et al. [10] backed these data by 
showing significant increases in deep vein thrombosis (rela-
tive risk 1.87), pulmonary embolism (relative risk 1.88), and 
stroke (relative risk 1.49) under tamoxifen therapy. Simi-
larly, patients receiving letrozole experienced significantly 
less thromboembolic events compared to patients receiving 
tamoxifen (2 vs. 3.8%), as evaluated in the BIG 1-98 trial [8]. 
In the combined analysis of the Austrian Breast And Colo-
rectal Cancer Study Group (ABCSG) Trial 8 and ARNO 95 
trial, 3,224 postmenopausal women with HR+ early breast 
cancer and after completion of 2 years of adjuvant tamoxifen 
therapy were assigned to further tamoxifen or switched to 
anastrozole. Significantly fewer thromboembolic events were 
found in the anastrozole group compared to tamoxifen [11]. 
The Intergroup Exemestane Study (IES) reported similar re-
sults; after switching from tamoxifen to exemestane, signifi-
cantly less thromboembolic events occurred in women under 
exemestane therapy (1.2 vs. 2.3%) compared to women who 
continued tamoxifen intake beyond 2–3 years [9]. 

Osteoporosis and Bone Fractures

The balance between bone formation and resorption depends 
on the activity of osteoblasts and osteoclasts. Some of the 
key modulators are the levels of estrogen and parathyroid 
hormone, to a lesser degree also of testosterone. Due to the 
decrease of estrogen after menopause, bone resorption out-
weighs formation resulting in physiological decrease in bone 
mineral density (BMD), osteoporosis, and increased fracture 

risk. While in principle postmenopausal breast cancer patients 
are more susceptible to low BMD than other women of the 
same age (which seems to be largely explained by lower hor-
mone replacement therapy (HRT) usage [12]), the condition 
aggravates with adjuvant therapy with chemotherapeutics or 
hormonal therapy, which can decrease BMD and increase the 
risk for osteoporosis [13].

Tamoxifen repeatedly demonstrated a beneficial influence 
on bone metabolism, at least in postmenopausal women. In 
a study evaluating 44 postmenopausal patients after early 
breast cancer, tamoxifen seemed to display an estrogen-like 
effect on BMD with a minimal (non-significant) increase in 
the lumbar spine and femoral neck after 12 months of treat-
ment [14]. Prior to this study, 25 postmenopausal women after 
early breast cancer were evaluated in a similar setting, where 
tamoxifen significantly increased BMD in the lumbar spine 
compared to a control group without tamoxifen, and stabilized 
BMD in the forearms [15]. A recent Canadian population-
based case-control study compared characteristics of 11,096 
patients with osteoporotic fractures with 33,209 matched con-
trols. Results showed that current use of tamoxifen led to a 
significantly lower overall osteoporotic fracture risk [16]. 

Raloxifene is another SERM, which acts as an estrogen 
agonist on bone metabolism and has been approved for pre-
vention and treatment of postmenopausal osteoporosis. A 
2-year phase II study including 129 postmenopausal patients 
with osteoporosis or low BMD showed that raloxifene sig-
nificantly increases BMD in the lumbar spine, femoral neck, 
trochanter, and total hip, while lowering serum levels of tri-
glycerides and cholesterol [17]. Apart from the protective ef-
fect on bones, raloxifene has been demonstrated to reduce 
breast cancer risk according to its function as a SERM. The 
Multiple Outcomes Of Raloxifene Evaluation (MORE), an 
osteoporosis treatment study conducted in postmenopausal 
osteoporotic women with normal to low risk for breast cancer, 
revealed that raloxifene led to a risk reduction for HR+ breast 
cancer by 84%. The substance was well tolerated, but throm-
boembolic events were reported more often for raloxifene-
treated patients than with placebo [18]. Other adverse events 
included higher incidence of flu syndrome, hot flashes, leg 
cramps, endometrial cavity fluid, and peripheral edema in 
comparison to placebo. These very promising results led to 
the initiation of the Continued Outcomes Relevant to Evista 
(CORE) study, which investigated the long-term efficacy of 
raloxifene in reducing the incidence of invasive breast cancer 
in patients who were previously treated with the substance in 
the MORE study. During the 4 years of the CORE trial, inci-
dence of HR+ breast cancer was reduced by 66% compared to 
placebo intake [19]; during the 8 years of MORE and CORE 
together, risk was decreased by 76% with no significant differ-
ence in adverse events. In contrast, an incidence elevation by 
49% for fatal stroke and 44% more venous thromboembolic 
events was seen in another trial which evaluated the possible 
risk reduction for coronary heart disease in raloxifene-treat-
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ed women, which at the end apparently was not existent any 
longer [20]. Ultimately, these somewhat conflicting data led 
to the conduction of the STAR trial, comparing the preven-
tive use of raloxifene with tamoxifen in reducing the risk of 
invasive breast cancer in healthy post-menopausal women at 
high risk. It became evident that raloxifene and tamoxifen are 
equal at reducing the risk for invasive breast cancer [21]. Al-
though fewer cataracts, thromboembolic events and hysterec-
tomies were observed among raloxifene-treated women, the 
incidence of non-invasive breast cancer was increased in this 
cohort compared with tamoxifen-treated women. Interesting-
ly, although women receiving raloxifene had significantly less 
uterine hyperplasia, there was no statistical difference con-
cerning uterine cancer. Likewise, the risk for other cancers, 
ischemic heart disease, and stroke were equal for both drugs.

AIs can lead to bone loss and increased fracture risk due 
to inhibition of estrogen synthesis. The question if the 3 clini-
cally used AIs differ in terms of their effect on bone metabo-
lism was addressed in an open phase I study including 90 post-
menopausal women who received anastrozole, exemestane, or 
letrozole for 24 weeks. All 3 AIs increased bone resorption 
markers in a similar way, but did not lead to an increase in 
bone turnover markers [22]. Similar results were obtained in 
an analysis of bone resorption markers from 74 women who 
received anastrozole, exemestane, letrozole, or placebo. Ex-
emestane though, seemed to increase the bone formation 
marker PINP, maybe due to its androgenic structure [23]. 
1,354 patients under aromatase therapy after breast cancer 
were compared to 11,014 controls without AIs in a retrospec-
tive large cohort study which found a significantly higher in-
cidence of bone fractures in the cohort receiving AIs with a 
relative risk of 1.4 [24].

In large clinical trials evaluating AIs in comparison to 
tamoxifen, the increased risk for bone loss, fractures, and oste-
oporosis was evident for anastrozole, letrozole, and exemestane 
alike. In the ATAC trial, the significantly increased incidence of 
clinical fractures in comparison to patients receiving tamoxifen 
(2.93 vs. 1.9%) was proven alongside with significantly better 
DFS [25]. After completion of the therapy though, this nega-
tive effect disappeared. Follow-up results from the BIG 1-98 
trial after median 51 months, which compared the effectiveness 
of letrozole on 2,463 women with early HR+ breast cancer to 
2,459 women receiving tamoxifen, evidenced a significantly 
higher risk for fractures, arthralgia, and elevation of blood lip-
ids under exemestane [8]. These data were supported by find-
ings from the IES; a higher risk for osteoporosis and fractures 
affected women who were switched to exemestane after 2–3 
years of endocrine treatment with tamoxifen [9]. 

Joint and Musculoskeletal Symptoms

Arthralgia as a therapy side effect has been observed signifi-
cantly more often under therapy with AIs. The exact underly-

ing mechanism for AI-related joint problems are still unclear, 
however, it is accompanied by a swelling in tendons of small 
joints due to increased local fluid retention, which can be visu-
alized by magnetic resonance imaging (MRI). Estrogen defi-
ciency has been recognized as a key factor in the risk increase 
for arthritis and arthralgia [26]. Significantly higher incidences 
of arthralgia under AI therapy compared to tamoxifen were 
reported from the ATAC trial, BIG 1-98 trial, and IES, as 
well as from the NSABP B-33 which compared exemestane 
to placebo, with a likelihood of underreporting in all of these 
trials. The ATAC trial showed that 35.6% of AI-treated pa-
tients had to deal with arthralgia compared to 29.4% receiving 
tamoxifen [7]. Apart from treatment with anastrozole, major 
risk factors for development of joint symptoms included pre-
vious HRT, HR positivity, and obesity [27]. The same issue 
applies to letrozole, in the BIG 1-98 trial; significantly more 
patients reported arthralgia than patients with tamoxifen 
therapy (20 vs. 13.5%) [8]. Nevertheless, reported withdrawal 
rates due to arthralgia were very low in both groups. Since 
joint problems are a very bothersome experience, an effective 
management of this problem helps to avoid discontinuation 
of the medication. This means a rapid and decisive interven-
tion mainly aiming at pain reduction, e.g. using non-steroidal 
anti-inflammatory drugs (NSAIDs) at an effective dose. Ar-
thralgia is considered to be the most important cause of non-
compliance, and effective communication and intervention is 
desirable.

Blood Lipid Metabolism

Elevation of serum lipids and weight gain are associated with 
increased risk of diabetes and coronary heart disease [28], a 
condition which may physiologically aggravate after age 50 
and menopause [29, 30]. While tamoxifen was reported to 
have a favorable effect on blood lipid metabolism, AIs in con-
trast do not seem to have such an effect. Tamoxifen reduces 
total cholesterol and low density lipoprotein (LDL) choles-
terol [31], and significantly reduced deaths due to myocardial 
infarction, according to a meta-analysis of randomized con-
trolled trials [10]. On the other hand, treatment can be associ-
ated with an elevation of triglycerides [32] and is complicated 
by higher incidence of thromboembolic events with a relative 
risk of 1.9 as seen in a meta-analysis of prevention trials [33].

Anastrozole is associated with a significant elevation of 
cholesterol and a non-significant higher incidence of ischemic 
cardiovascular events in comparison to tamoxifen according 
to results from the ATAC trial [4], but in comparison to pla-
cebo, AIs do not result in hypercholesterolemia [41]. Since 
the risk for cardiovascular events under AI therapy widely 
accords to age-matched controls without breast cancer [42], 
clinical management under AI therapy should include regular 
monitoring of blood lipids and management of preexisting hy-
percholesterolemia.
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Side Effects and Extended Adjuvant Therapy

Since breast cancer recurrence continues to be a threat for 
women after completion of adjuvant endocrine therapy, ex-
tension of therapy beyond the time frame of 5 years attracts 
attention. Because AIs have a different mechanism of action 
than tamoxifen, they serve as promising candidates for post-
menopausal patients seeking to extend their endocrine treat-
ment. The National Cancer Institute of Canada Cooperative 
Trials Group MA.17 trial addressed this issue by adminis-
tering letrozole to postmenopausal women after completion 
of a 5-year tamoxifen therapy due to the promising results 
of letrozole in women with progressive disease on previous 
tamoxifen. The study was unblinded after a median of 2.4 pa-
tient years because of the substantial benefits (significantly 
better DFS and OS in node-positive patients) of extended 
letrozole therapy, and all patients were offered this option. 
With the clinical benefit and the OS advantage also seen in 
women who crossed over from placebo, letrozole clearly can 
be considered for extension of endocrine therapy after 5 years 
of tamoxifen [34]. The clear benefit of therapy extension with 
anastrozole was shown by the ABCSG Trial 6a including 856 
patients after completion of 5 years tamoxifen therapy, rand-
omizing patients to a further 3 years of anastrozole therapy or 
no treatment. At 62.3 months median follow-up, anastrozole 
therapy led to a significant risk reduction for locoregional re-
currence, contralateral breast cancer, and distant metastases 
[35]. The extension of therapy with exemestane was evaluated 
in a similar setting by the NSABP-B33 study on 1,598 women 
who were randomly assigned to exemestane or placebo after 
completion of 5 years tamoxifen. After a median follow-up of 
30 months, exemestane had significantly improved relapse-
free survival and showed a trend to improve DFS. Consecu-
tively, these results led to premature closure of the study and 
substantial cross-over [36]. AIs in these trials were generally 
well tolerated and were consistent with side effects known 
from upfront AI therapy.

Adherence Rates

Serious and harmless side effects can lead to discontinuation 
of the therapy alike. Although discontinuation rates due to 
side effects seem to be low within the scope of clinical trials, 
Lin and Winer [37] state that these patients may not be repre-
sentative for the breast cancer population as a whole. Drops 
in adherence rates have been described for anastrozole with 
mean adherence rates of 82–86% after 12 months, decreas-
ing to 62–79% after 3 years [38]. For tamoxifen, drops to 
50% overall adherence rate after 4 years have been described 
[39]. Coombes et al. [9] argued that sequential therapy with 
tamoxifen and exemestane would reduce side effects (and im-
prove efficacy) compared to therapy with one agent alone, and 
assigned 4,724 women after 2–3 years tamoxifen to either ex-

emestane or tamoxifen for the remainder of 5 years. The data 
from this IES project support the rationale of switching to an 
AI after 2–3 disease-free years on adjuvant tamoxifen therapy. 
Serious side effects were described to be rare, and some might 
be attributable to withdrawal from tamoxifen [9]. Switching 
from tamoxifen to an AI (anastrozole) led to a benefit for 
patients in another sequential therapy setting: the combined 
results from the ABCSG Trial 8 and ARNO 95 showed that 
patients who switched to anastrozole not only gained from 
a recurrence risk reduction but also had significantly fewer 
thromboses and a trend towards fewer emboli and endometrial 
cancer compared to patients who stayed on tamoxifen [11].

Discussion

AI-based endocrine therapy is generally well tolerated, with 
anastrozole, letrozole, and exemestane displaying similar tole-
rability profiles, which furthermore paves the way for exten-
sion of endocrine therapy with AIs beyond the time frame 
of 5 years, although the ideal duration has not yet been es-
tablished. Side effects of AIs are commonly mild, similar to 
health conditions related to ageing, and rarely life-threaten-
ing. One issue challenging our understanding is that it has 
been shown that up to 50% of patients report marked alle-
viation of side effects after they were switched just to another 
AI, which is not well understood but points to the fact that 
many of these symptoms have a significant background pres-
ence in an age-matched population, and psychological factors 
also play a role.

The typical adverse events like decrease in BMD and con-
secutive osteoporosis with a risk elevation of bone fractures 
are troublesome for patients but preventable and treatable. 
Long-term medication calls for regular examinations and con-
trol of BMD, as well as a good clinical management as soon as 
problems and danger arise. The addition of bisphosphonates 
usually is a safe method to prevent bone loss under AI the-
rapy, especially with regard to the fact that the negative effect 
on bones disappears after completion of therapy. Zoledronic 
acid not only significantly increased BMD in premenopausal 
women with HR+ breast cancer but also improved DFS [40].

In contrast to AIs, tamoxifen can be associated with much 
more profound adverse events which are difficult to prevent 
and treat, and naturally may have life-threatening conse-
quences. Although endometrial cancer is a rare event, any 
vaginal bleeding or discharge is an alarming symptom, re-
sulting in costly and unpleasant examinations and avoidable 
gynecological interventions. Rare and serious adverse events 
are seen alongside the relatively great number of troublesome 
but medically harmless side effects, such as hot flashes, hair 
loss, vaginal dryness, insomnia, and myalgia, which can be 
satisfactorily managed to a great extent. ABCSG is currently 
contributing to a questionnaire-based survey (CARIATIDE) 
to evaluate the influence of supporting educational material 
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on compliance and retention time under AI therapy in HR+ 
breast cancer patients. The study will try to explore which  
patients – and for what reason – fail to be compliant, and how 
long it takes until they quit AI therapy. CARIATIDE is an 
international, randomized, multicentre observational study 
that will include approximately 2,600 patients from more than 
200 centers in 18 countries and hopefully will help to identify 
patients susceptible to compliance failure, to understand the 
personal reasons of compliance or non-adherence, and to find 
possibilities to improve communication and the design of in-
formation material. 

It is of special importance to any clinician to take care of 
the patient’s view, especially concerning the so-called harm-
less side effects. In a questionnaire-based survey conducted by 
Garreau et al. [6] on 452 women receiving either tamoxifen or 
AIs, significant side effects were reported for both tamoxifen 
and AIs (17.6% used letrozole, 78.6% anastrozole, and 3.8% 
exemestane). Some side effects were reported to affect up to 
84% of patients (muscle aches), but fortunately, the cost of 
therapy and symptom control was not a barrier to care [6]. 

Since effectiveness of endocrine therapy is only guaranteed 
if taken long-term and regularly, education about the ac-
companying side effects and about the importance of excel-
lent compliance are crucial for any patient’s motivation to 
pursue a successful therapy. Any clinician should emphasize 
the dialogue with the patient in order to communicate the im-
portance of therapy adherence. In many cases, the question if 
endocrine therapy is ‘pleasant’ cannot really be answered in 
the affirmative. But in order to put the issue into perspective 
– endocrine therapy has saved the lives of thousands of breast 
cancer patients so far, and also spared many of them the side 
effects of chemotherapy. The side effect profile is and should 
be acceptable for most, especially with regard to a mandatory 
and effective side effect management and proactive communi-
cation by knowledgeable physicians.
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