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ABSTRACT 

Objective: To analyze the presence of osteoporosis and osteopenia in post-menopausal breast cancer patients receiving 
hormonal therapy. 
Study Design: Comparative Cross-sectional Study. 
Place and Duration of Study: Oncology Department, Combined Military Hospital Rawalpindi Pakistan, from Dec 2020 to May 
2021. 
Methodology: This study was conducted on 200 post-menopausal female breast cancer patients who had been taking 
Aromatase inhibitors for more than six months. All the study participants underwent a dual-energy X-ray absorptiometry 
(DEXA) scan to measure bone mineral density. As a result, they were classified as having osteoporosis or osteopenia based on 
bone mineral density. In addition, age, duration of therapy, tumour stage and molecular subtypes of breast cancer were 
correlated with the presence of osteopenia/osteoporosis in the study participants. 
Results: A total of 200 post-menopausal patients with breast cancer using hormonal therapy for more than six months were 
included in the final analysis. The mean age of the patients was 56.331 ± 6.744 years. In addition, 55 (22.5%) patients had 
normal bone mineral density, 92 (46%) had osteopenia, while 53 (26.5%) had osteoporosis on a dual-energy X-ray absorp-
tiometry (DEXA) scan. Molecular subtypes of the tumour, the advancing age of patients and the long duration of hormonal 
therapy were statistically significantly associated with the presence of osteopenia/osteoporosis (p-value <0.05) in our study 
participants. 
Conclusion: Considerable number of post-menopausal patients with advanced breast cancer taking hormonal therapy showed 
the presence of osteopenia and osteoporosis. Molecular subtyping, the advanced age of patients and the long duration of 
hormonal therapy significantly predicted osteopenia/osteoporosis in patients included in our study. 
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INTRODUCTION 

Cancer has been a common non-communicable 
disease diagnosed by physicians in all parts of the 
world.1 Breast cancer is a predator that takes the lives 
of thousands of women across the globe.2 Number of 
factors at the time of diagnosis determine the short-
term and long-term prognosis in patients suffering 
from breast cancer.3 Depending upon the stage and 
hormonal profile of the disease, physicians devise a 
strategy right from the start, and aggressive manage-
ment of this life-threatening illness may prone the 
patient towards multiple adverse effects.4 Advanced 
disease usually requires a combination of chemo-
therapy and surgical resection with an aggressive 
approach to reducing the chances of mortality and 
better outcome.5 Management modalities, especially 
hormonal treatment offered for advanced breast can-
cer, are associated with several side effects, including 
musculoskeletal side effects.6 

Many breast cancer patients have reported vari-
ous musculoskeletal adverse effects using aromatase 
inhibitors, including osteoporosis and osteopenia. 
Ramaswamy et al, in 2003 highlighted that osteo-
porosis has been prevalent among post-menopausal 
women and those taking adjuvant chemotherapy are 
more at risk of these problems. They also concluded 
that after five years of follow-up, women with breast 
cancer treated with anastrozole experience increased 
fractures compared to those treated with tamoxifen.7 
Musalmani et al, in 2009 published data from the Uni-
ted States of America regarding the role of osteo-
porosis in predicting musculoskeletal problems among 
breast cancer patients and using aromatase inhibitors 
for management. They concluded that patients on 
aromatase inhibitors who develop osteoporosis were at 
increased risk of musculoskeletal symptoms and bone 
fracture, and managing osteoporosis can prevent 
musculoskeletal problems effectively.8 Perez in 2007 
studied the safety profile of aromatase inhibitors and 
concluded that these medications were associated with 
many side effects, including musculoskeletal side 
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effects, such as arthralgia, myalgia and bone loss. 
However, these events were preventable or manage-
able with appropriate and timely interventions.9 

Weighing the risks and benefits of treatment 
options for malignant conditions like breast cancer has 
been the primary role of the treating team. Clinicians 
worldwide have different opinions regarding the 
efficacy and safety profile of aromatase inhibitors used 
to treat breast cancer. Shaikh et al, in 2012 published a 
local paper highlighting that Anastrozole, Tamoxifen, 
and Letrozole were preferred options of oncologists 
among the aromatase inhibitors keeping in view safety 
and efficacy.10 We planned this study with the ra-
tionale of analyzing the presence of osteoporosis and 
osteopenia in post-menopausal breast cancer patients 
receiving hormonal therapy. 

METHODOLOGY 

This Comparative Cross-sectional study was 
conducted at the Oncology Department of Combined 
Military hospital Rawalpindi Pakistan from December 
2020 to May 2021. The sample was gathered by using 
the non-probability consecutive sampling technique. 
The sample size was calculated using the WHO sample 
size calculator by using the population prevalence of 
osteoporosis/osteopenia in advanced breast cancer as 
55.4%,11 and precision of 10%.  

Inclusion Criteria: All female patients between the age 
of 40 and 70 years having menopause (confirmed via 
history and relevant investigations) and suffering from 
non-metastatic advanced carcinoma of the breast with 
positive hormonal status taking hormonal treatment 
for more than six months were included in the study.  

Exclusion Criteria: The patients less than 18 or more 
than 65 years of age or those with electrolyte imbalance 
or compromised renal and liver function. Patients who 
were pregnant or had a history of lumpectomy or 
those with metastatic disease were also excluded from 
the study. Patients with a history of bone disease be-
fore starting hormonal therapy were also excluded 
from the study. Patients who were taking bisphos-
phonates or other bone replacement therapies or those 
who refused to undergo a DEXA scan were also not 
included in the study. 

Ethical approval (a.158/5/21) was taken from the 
ethical review board committee of Combined Military 
Hospital Rawalpindi before the start of this study. 
After written informed consent from the participants, 
menopausal patients presenting with advanced hor-
monal positive breast cancer and fulfilling the criteria 

of inclusion and exclusion were included in the study. 
Diagnosis of advanced hormonal positive breast cancer 
was made by a consultant oncologist based on clinical, 
radiological and pathological criteria.12 Hormonal the-
rapy was given to all the patients for more than six 
months in the Oncology Department under the super-
vision of a consultant oncologist based on their hor-
monal status (molecular subtype) as per the current 
international guidelines.13 DEXA bone scan was 
performed on all the patients and findings of bone 
mineral density were interpreted based on T-score. T-
score of -1.0 or above was normal bone density, T-score 
between -1.0 and -2.5 was osteopenia, and a T-score of 
-2.5 or lower was osteoporosis.14 

All statistical analysis was performed using the 
Statistics Package for Social Sciences version 24.0 
(SPSS-24.0). Mean and standard deviation was calcula-
ted for the age of patients. Frequency and percentages 
were calculated for the qualitative variables described 
in the study. Pearson chi-square test was applied to 
look for the association of age, duration of therapy, 
tumour stage and molecular subtypes of breast cancer 
with the presence of osteoporosis or osteopenia among 
post-menopausal patients who have breast cancer and 
taking hormonal therapy. The p-values less than or 
equal to 0.05 were taken as significant to establish a 
correlation among the study variables. 

RESULTS 

A total of 200 post-menopausal patients with 
breast cancer using hormonal therapy for more than 
six months were included in the final analysis. The 
mean age of the patients was 56.331 ± 6.744 years. In 
addition, 55 (22.5%) had normal bone mineral density, 
92 (46%) had osteopenia, while 53 (26.5%) had osteo-
porosis on a dual-energy X-ray absorptiometry 
(DEXA) scan. Table-I showed the general characteris-
tics of patients. Out of 200 patients, 85 (42.5%) had 
stage II disease, while 115 (57.5%) had stage III disease. 

Table-II showed that molecular subtypes of the 
tumour (p-value-0.007), advancing age of patients (p-
value-<0.001) and long duration of hormonal therapy 
(p-value-0.005) were statistically significantly associa-
ted with the presence of osteopenia/osteoporosis (p-
value<0.05) in our study participants. 

DISCUSSION 

Novel treatment options have always haunted the 
oncologists worldwide to offer better management to 
their patients. Hormonal therapy was considered a 
breakthrough in the treatment of advanced breast 
cancers. However, physicians usually face problems 
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with patients who are already at high risk, like patients 
at extreme age or with multiple comorbid. Post-meno-
pausal women are otherwise at high risk for multiple 
skeletal problems, which may increase when they 
suffer from a malignant condition. We planned and 
conducted this study intending to analyze the presence 
of osteoporosis and osteopenia in post-menopausal 
breast cancer patients receiving hormonal therapy for 
more than six months. We used a DEXA bone scan to 
look for osteopenia and osteoporosis. 

 

Table-I: Characteristics of patients with hormonal receptor 
positive advanced breast cancer included in the study. 

Parameters n (%) 

Age (Years) 

Mean ± SD 
Range (min-max) 

56.331 ± 6.744  
43 - 69  

Pathological Sub Type 

Infiltrative ductal carcinoma 
Infiltrative lobular carcinoma 
Others 

172 (86%) 
16 (8%) 
12 (6%) 

Staging of Tumor at Time of Diagnosis 

II 
III 

85 (42.5%) 
115 (57.5%) 

Molecular Subtypes 

ER+ PR + 
ER+ PR – 
ER- PR + 

70 (35%) 
80 (20%) 
50 (25%) 

DEXA Scan Interpretation 

Normal Bone Mineral Density 
Osteopenia 
Osteoporosis 

55 (27.5%) 
92 (46%) 

53 (26.5%) 

 
Table-II: Association of various factors with presence of 
osteopenia/osteoporosis to neo-adjuvant therapy (pearson 
chi-square test). 

 
Factors 
 

Normal Bone 
Mineral 
Density 

Osteopenia Osteoporosis p- 
value 

Age 

<55 years 
>55 years 

36 (65.4%) 
19 (34.6%) 

39 (42.4%) 
53 (57.6%) 

11 (20.7%) 
42 (79.3%) 

<0.001 

Stage of Tumor 

Stage II 
Stage III  

24 (43.6%) 
31 (56.4%) 

32 (34.8%) 
60 (65.2%) 

29 (54.7%) 
24 (45.3%) 

0.064 

Molecular Sub Types 

ER+ PR + 
ER+ PR- 
ER- PR+  

10 (18.2%) 
24 (43.6%) 
21 (38.2%) 

39 (42.4%) 
32 (34.8%) 
21 (22.8%) 

21 (39.6%) 
24 (45.3%) 
08 (15.1%) 

0.007 

Duration of Hormonal Therapy 

<12 months 
>12months  

36 (65.4%) 
19 (34.6%) 

57 (61.9%) 
35 (38.1%) 

20 (37.7%) 
33 (62.3%) 

0.005 

 

Henning Mouridsen in 2006 summarized the 
adverse events reported in third-generation Aromatase 
inhibitor trials.15 He concluded that these medications 

increased the chances of deranged lipid metabolism, 
cardiovascular abnormalities and osteoporosis. Increa-
sed chances of osteoporosis also lead to more fractures 
in these patients. Our results supported the findings 
generated by Henning Mouridsen, as more than   2/3rd 
of our study participants showed the presence of 
osteoporosis or osteopenia. We did not study other ab-
normalities or adverse effects in our target population. 

Cepa et al.16 published an interesting paper in 
2015 regarding the management of bone loss in post-
menopausal breast cancer patients treated with aroma-
tase inhibitors. They recommended that all women 
treated with aromatase inhibitors should be evaluated 
for their fracture risk before initiation of treatment, 
taking into consideration individual bone mineral 
density and several risk factors. We did not study the 
fracture risk, but bone mineral density was reduced in 
many patients included in our study, and the duration 
of hormonal therapy had a significant relationship 
with bone loss. 

A sub-study of the DATA trial was published by 
Van Hellemond et al.17 in 2020, focusing on breast 
cancer outcomes with bone mineral density and bis-
phosphonate use. It was concluded that 49.5% of 
patients had osteopenia while 12.3% had osteoporosis. 
However, we only studied the hormonal therapy pa-
tients and found that 46% of patients had osteopenia, 
and 26.5% had osteoporosis. The difference in statistics 
may be because of the difference in the dataset, as Van 
Hellemond et al, included all the patients with breast 
cancer under treatment, and we only included patients 
of advanced disease receiving hormonal treatment. 

Heery et al,18 in 2020 published an informative 
paper analyzing precautions required by the patients 
using Aromatase Inhibitors for the management of 
breast cancer. They concluded that multiple adverse 
effects might need to be catered for in these patients, 
but increased risk of fracture and bone loss should be 
emphasized.18 Our findings supported their opinion as 
around 75% of our patients had either osteoporosis or 
osteopenia after the hormonal therapy. 

LIMITATIONS OF STUDY 

Menopausal women are a high-risk group for osteo-
porosis and osteopenia. A cohort or case-control study de-
sign may have yielded better results in establishing the 
cause-and-effect relationship between hormonal therapy and 
bone loss. This remained one of the main limitations of our 
study. Doing a DEXA scan before the start of therapy and 
then doing scans at various therapy intervals may establish a 
reliable association. 
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CONCLUSION 

Many post-menopausal patients with advanced breast 
cancer taking hormonal therapy showed the presence of 
osteopenia and osteoporosis. Molecular subtyping, the 
advanced age of patients and the long duration of hormonal 
therapy significantly predicted osteopenia/osteoporosis in 
patients included in our study. 
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