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Summary

Introduction. The aim of this study is to improve the assistance
given to patients under treatment with aromatase inhibitors
in order to prevent secondary osteoporosis through the plan-
ning of an awareness programme for the oncologist and of-
fering a facilitated treatment path.
Materials and methods. Thirty-nine postmenopausal women
treated with aromatase inhibitors for breast cancer were se-
lected. For each subject, the age at the beginning of the the-
rapy, the type of aromatase inhibitors and the age at the perfor-
mance of the bone densitometry was registered. In addition,
the use of osteoporosis medication and supplementation of
calcium and vitamin D were evaluated. Participants were re-
quired to answer a questionnaire consisting of closed que-
stions relating to booking procedures of the bone densito-
metry and about their own knowledge of osteoporosis rela-
ted to the use of aromatase inhibitors. 
Conclusions. Although there is evidence of negative impact
of the aromatase inhibitors on bone, our data still show a poor
application of the recommendations in order to prevent osteo-
porosis related to the administration of these drugs.
Our suggestion is a more active implementation of the gui-
delines, also by means of a greater collaboration between the
oncologist and the specialist in osteoporosis, and the offer
of a diagnostic and therapeutic pathway. 
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Introduction

Aromatase inhibitors of third generation (exemestane, anastrazole,
letrozole) (AI) are now a standard of care for postmenopausal wo-
men with hormone receptor positive early stage and metastatic
breast cancer (1-4). They have shown themselves to be superior
to the previous tamoxifen in terms of the efficacy, safety and to-
lerability profile (5). One side-effect of these three compounds,
however, is a decrease in bone mineral density (BMD) and an in-
creased risk of fracture (6-10). In fact, by blocking the conversion
of androgens to estrogens in peripheral tissue, they have proven

to suppress plasma and tissue estrogen level by > 98% in vivo.
On the other hand, it is well known that estrogens have a positi-
ve effect on bone metabolism by stimulating bone growth and inhi-
biting bone resorption, so their depletion in patients with endocrine-
responsive breast cancer leads to increased bone demineraliza-
tion and finally osteoporosis occurs.
In fact, various studies demonstrated that estrogens deprivation
caused by AI intake has a negative effect on bone health. Bone
mineral density rapidly decreases resulting in increased risk of ske-
letal fragility. For the prevention of this adverse event, antiresorptive
agents such bisphosphonates are used in combination with AI (11-
18). Recently, also denosumab, a human monoclonal antiboby anti
RANK-L, is being investigated as an alternative treatment to bi-
sphosphonates for the long-term management of bone loss in wo-
men with breast cancer (19,20).
Due to the association of AI and decreased BMD, practical gui-
delines have been developed for the management of these im-
portant side-effects (16). Firstly, it is well accepted that all post-
menopausal women initiating therapy with AI should receive cal-
cium and vitamin D supplements. Additional therapy with bi-
sphosphonates should be considered for patients suffering from
osteopenia to avoid the progression to osteoporosis. Osteoporosis
at baseline should be treated as usual in accordance with the gui-
delines. The evaluation of BMD is recommended prior to initiation
and at least every second year during treatment with AI.
In this study we investigated the management of bone health in po-
stmenopausal women with breast cancer who were treated with AI
considering it as an important component of long-term cancer care.

Materials and methods 

Thirty-nine postmenopausal women who have been treated for
breast cancer and have taken an AI were enrolled for the study.
In all subjects we recorded: the age at the beginning AI therapy;
the type of AI taken; their age upon measurement of BMD; the se-
rum value of calcium and vitamin D and if they received any sup-
plementation with calcium and vitamin D or/and any treatment with
bisphosphonates. We required the participants to answer a que-
stionnaire consisting of closed questions relating to booking pro-
cedures of the bone densitometry and about their own knowled-
ge of osteoporosis related to the use of AI (Figure 1). 

Results

Two subjects had measured BMD two years before the initiating
therapy. Eight subjects had never measured BMD. Depending on
when therapy was started, among the remaining twenty-nine wo-
men, six performed the mineral densitometry in the first year, ten
in the second and third year, four in the fourth and fifth year and
nine after the end of the therapy (Figure 2). Only eight subjects
evaluated serum calcium and vitamin D during the therapy and
they are still taking supplementation of calcium and vitamin D3.
In regard to BMD measurements (in accordance with the World
Health Organization definition) (21) fifteen patients are suffering
from osteoporosis but only one patient has been taking bispho-
sphonates (Figure 3). 
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The collection of questionnaire data shows that the BMD mea-
surement was required by the oncologist only in 14% of the ca-
ses and mainly by the personal physician (Figure 4).
Only 31% of the subjects (12 women) is aware of the negative ef-
fect of AI on the bone (Figure 5).
Booking the radiological examination is entirely left to the patient.

Discussion

Breast cancer is the common cancer affecting women in Italy
(17.1%) in accordance with the estimate from the Associazione
Italiana Registri Tumori (AIRTUM) (22). The introduction of AI du-
ring the last decade has opened new horizons in the successful
treatment of hormone receptor positive breast cancer. Their ef-
fectiveness is widely established in the adjuvant therapy of po-
stmenopausal women with hormone responsive breast cancer in
upfront, switch and sequential treatment settings. The use of the
AI for the treatment of breast cancer has contributed to the sur-
vival of the patients but it accelerated bone loss related to estro-
gens deficiency.
Bone health is clearly an important concern in the management
of these patients (23). The measurement of BMD at baseline has
to be considered by oncologists as well as the clinical risk factors
(history of fragility fracture in a first-degree relative, early meno-
pause, low body mass index, smoking, excessive alcohol con-
sumption). Specific guidelines on the evaluation and the mana-
gement of the osteoporosis AI-correlated have already been out-

lined by important organizations such as National Osteoporosis
Foundation, American Society of Clinical Oncology. However, our
findings indicate that the focus on bone health by the physician
who prescribes AI (the oncologist) is still poor. The decision to eva-
luate the BMD and the other parameters of bone metabolism is
delegated to the personal physician/other specialists or to the per-
sonal initiative of the patient who responds to the effect of the me-
dia campaigns against osteoporosis.
On the other hand in our findings those individuals who are dee-
med to be at an increased risk of fracture do not receive adequate
therapy and the whole group of patients do not take any calcium

90 Clinical Cases in Mineral and Bone Metabolism 2012; 9(2): 89-91

D. Bosco

Figure 1 - Questionnaire relating to
booking procedures of the bone mineral
densitometry and about the women’s
knowledge of osteoporosis related to the
use of aromatase inhibitors. 

Figure 2 - Numbers of subjects who performed the bone mineral densit-
ometry depending on when aromatase inhibitors were initiated.

Figure 3 - Results of bone mineral densitometry in the subgroups of pa-
tients divided by the timing of the performance of the radiological exam. 

Figure 4 - Subjects who recommended the bone mineral densitometry. 
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and/or vitamin D supplementation.
Without effective intervention to prevent the diminishing skeletal
health in postmenopausal women, the incidence of osteoporosis,
and therefore, fractures, long-term dependence and mortality will
increase resulting in a significant financial burden on the health
care system. It is imperative that we identify preventive strategies
rather than deal with the consequences of reduced BMD.
The oncologist is the physician who prescribes AI and follows the
patient over time. Therefore, he plays a crucial role in the prevention
of the side-effects of using the drug.
Our proposal is to set up training courses (conferences, seminars,
meetings) on osteoporosis in which the oncologist is involved di-
rectly inside the hospital itself. Moreover, the multifactorial natu-
re of osteoporosis explains the involvement of many different spe-
cialists and the collaboration amongst them ensures a more cor-
rect medical assistance. Another important objective is to create
a facilitated care path, in which women are involved, providing the
reservation of clinical tests (mineral bone densitometry, serum pa-
rameters of bone metabolism) and the timing of clinical asses-
sments. The easy admission to a predetermined working model
as well the management of osteoporosis in primary prevention can
guarantee greater attendance in the program.
Critical issues in the management of osteoporosis related AI can
be identified in the application of a uniform program of prevention
and in the absence of a cut-off indicating the subject at increased
risk. Scientific data show that the greater reduction of BMD ap-
pears within the first 24 months. The chance to act at this stage
would allow us to avoid or minimize the significant changes ob-
served in the different skeletal sides. The availability of effective
drugs like bisphosphonates would justify a reassessment of the
refundability of those drugs also in terms of prevention. Further
studies should be carried out to evaluate effective public health-
care spending. We have to consider the costs of using bispho-
sphonates  in prevention and the costs related to the assistance
of  women with severe osteoporosis which result in additional health-
care (hospitalization, physiotherapy, home assistance) and social
(early retirement, loss of working hours by relatives attending the
patients) costs.
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Figure 5 - Knowledge of the negative effect on bone health by the aro-
matase inhibitors. 
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