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Abstract:

Background: Bone mineral density (BMD) is a standard measure for the diagnosis of osteoporosis and
assessment of fracture risk. Breast cancer (BCA) itself may increase osteoclastic activity and subsequently
enhancing bone resorption

Obijective:To assessthe prevalence and predictors of low BMD in Iragi patients with BCA.

Patients and methods: A total of (100) Iragi patients with BCA (99 females & 1male) diagnosed according to
clinical examination, breast imaging, and cytological examination were included in the study. A questionnaire
form consisted of personal data, breast cancer related data, fracture risk assessment using the FRAX tool and
joint mobility. Compete blood picture, erythrocyte sedimentation rate (ESR), C- reactive protein, serum
calcium, serum phosphorus, serum alkaline phosphatase, and parathyroid hormone were done for each patient
BMD was measured using dual X-ray absorptiometry (DXA) machine at lumbar spine and right femur.

Results: At the femur neck, the prevalence of osteopenia was 29% and that of osteoporosis was 23%, while at
lumbar spine, 39% of patients had osteopenia and 26% had osteoporosis. Old age patients, advanced age at
menopause (early menopause), FRAX score & increased CRP were significant predictors for low BMD at the
spine. Old age of patient, advanced age at menopause (early menopause), increased joint mobility Score &
FRAX score were significant predictors for low BMD at femur neck.

Conclusions:Low BMD was common in lragi BCA survivors. Older age females, high FRAX score, increased
joint mobility score and increased levels of CRP were significant associates with low BMD, while advanced age
at menopause was protective.
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. Introduction

Breast cancer (BCA) is a type of cancer originating from breast tissue, most commonly from the inner
lining of milk ducts or the lobules that supply the ducts with milk [1]. In 2008 breast cancer caused 458.503
deaths worldwide (13.7% of cancer deaths in women) [2]. A large proportion of women are diagnosed with
breast cancer during the menopausal transition or in the menopause [3].Osteoporosis has become a global public
health problem that is estimated to affect more than 200 million people worldwide [4]. In Iraq, high prevalence
of osteoporosis in Iragi postmenopausal women (22.8 %) according to one recent study [5].

In BCA survivors ovarian failure resulting from chemotherapy or the reproductive aging process is
associated with decreased bone density [3,6]. BCA patients > 40 years of age are more likely to develop
amenorrhea after chemotherapy than younger women with rapid bone loss and bone loss starts to accelerate 2
years after menopause. In addition,some authors have suggested that a decrease in BMD may occur in BCA
survivors undergoing chemotherapy irrespective of the effect of chemotherapy on ovarian function.Osteoclastic
activity may increase from BCA itself, enhancing bone resorption [7,8]. Most studies investigating BMD in
BCA survivors were conducted in developed countries [9, 10].This study aimedto assess the prevalence and
predictors of Low BMD in Iraqgi patients with breast cancer patients.

II.  Patients and Methods
Study design
We conducted a cross- sectional study on a sample of (100) Iragi BCA patients during their visit to the
oncology & rheumatology units in Baghdad Teaching Hospital from June 2013 to June 2014.

Sample selection
A total of 100 consecutive lraqi patients with BCA were included in this study regardless of
menopausal state for the female patients and type of cancer treatment received.Patients with comorbid diseases
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and other tumors were excluded from the study.Diagnosis of BCA was made according to the triple diagnostic
investigations [11] which includedclinical breast examination, breast imaging: ultrasonography or
mammography, and cytopathologic or histopathologic finding.Informed consent was obtained from each
participant included in this study. Ethical approval was obtained from the Ethics Committee of Baghdad
University, College of Medicine, Medical Department.

Clinical, laboratory, and imaging evaluation

A questionnaire form consisted of 1) Personal data: Age, sex, Body Mass Index (BMI), joint mobility
according to Beighton score [12]. History of smoking, and for female patients; age of menarche, menopausal
state, age at menopause, years since menopause and parity. 2) BCA related data: time since BCA diagnosis,
tumor stage & cancer treatment with chemotherapy, radiotherapy, and others.Fracture risk assessment (FRAX)
for the % ten-year probability of majorosteoporotic and hip fractures respectively, was calculated using
theFRAX tool developed from a Swedish cohort. The FRAX tool appliesonly to patients 40 years or older. The
probability was calculated using known risk factors for fractures, and BMD of the femoral neck [13].

Serum calcium, serum phosphorus, serum alkaline phosphatase, and parathyroid hormone as well as
complete blood picture, erythrocyte sedimentation rate (ESR) and C-reactive protein were done for each
individual. Vitamin D measurement was not conducted due to the lack of this test in our labs. For all our
patients the BMD measurement was performed using DXA machine (Dexxum 3 OSTEOSY XS-Made in Korea)
and we obtained BMD values at lumbar spine (L1-L4) and the right femur. We requested DXA left femur
however they did not measure it for technical reasons.Diagnostic criteria for osteoporosis were based on
information from the National Osteoporosis Foundation (NOF) 2008. T score between +1 to -1 standard
deviation is normal, -1 to -2.5 standard deviation is low bone mass, and -2.5 standard deviation or lower is
osteoporosis [14].

Statistical analysis

Data of the studied group were entered and analyzed by using the statistical package for social sciences (SPSS)
version 21. Descriptive statistics were presented as mean, standard deviation (SD), frequencies (Numbers) and
percentages (%).Multiple logistic regression tests (enter model, binary) was used to assess the correlation
between low BMD at femur neck or spine with other variables, and to estimate the more predictive values of
these predictors.Level of significance of < 0.05 considered significant, finally results and findings were
presented in tables and figures with explanatory paragraphs.

I1l.  Results

A total of 100 patients enrolled in this study with a mean age of (52.3 + 8.2) years, Females were
dominant; 99 (99%) vs. only one male (1%). The mean BMI was 30.3 + 3.7 kg/m2.Eight patients (8%) had stage
1, 28 patients (28%) stage 2, 40 patients (40%) stage 3, and 24 patients (24%) stage 4. Other characteristics of
the study group were shown in table 1.

The prevalence of low BMD at the total femoral neck was (54.0 %). Of those, 31 patients (31%) had
osteopenia and 23 patients (23%) had osteoporosis. At the right femoral neck the prevalence of low BMD was
(52%). The prevalence of osteopenia and osteoporosis was (29%) and (23%), respectively. At the lumbar spine
(L2-L4), the prevalence of low BMD was (65%). Of those osteopenia was (39%) and osteoporosis was (26%).
Generally, the prevalence values were higher in lumber spine than femoral neck sites (Fig. 1).

To assess the correlation between the low BMD and other characteristics and to find the predictors of
low BMD, a multiple logistic regression (Binary model) was performed, according to the T-score, BMD
categorized either normal or low (binary), and correlated with different variables. For the predictors of low
BMD at spine, multiple logistic regression revealed that old age of patient, advanced women age at menopause
(early menopause), FRAX % ( score) for major osteoporotic fracture at any site, and CRP were significant
predictors for low BMD at spine (Table 2).

At the spine, we found a direct (positive) significant correlation between the low BMD and: the age of
patient (Odds ratio= 1.3, P< 0.001) [indicating that elderly were more likely to have low BMD] and FRAX %
(score) for major osteoporotic fracture at any site (OR=1.3, P=0.006). However, Low BMD appeared to be
inversely (negatively) correlated with: advanced age at menopause; women with advanced age at menopause
were less likely to have low BMD at spine (OR=0.25, P<0.001), and with positive CRP (OR=0.14,
P=0.001).The comparison of odds ratio for these significant predictors detected that age of patients was the
stronger predictor, followed by FRAX % (score) for major osteoporotic fracture at any site, age at menopause,
and then the positive CRP.

The correlation of low BMD with other variables didn’t reach the statistical significance (P>0.05).In
addition, the correlation between low BMD at femur neck with other variables, old age of patient, advanced age
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at menopause, joint mobility and FRAX % score for fracture hip appeared to be significant predictors for low
BMD as shown in table 3.

The patients age showed a direct significant correlation with low BMD (OR=5.2, P<0.001) which
indicated that elderly patients were about 5 folds more likely to have low BMD than younger patients.
Regarding the joint mobility, it had been significantly found that patients with joint mobility were about 7 folds
more likely to have low BMD (OR=7.2, P=0.014) Also patients with higher FRAX % score for fracture hip
were about 1.4 folds more likely to have low BMD (OR=1.41, P=0.005) as shown in table 3.

The advanced age of women at menopause was inversely correlated with the low BMD; women with
advanced age at menopause were less likely to have low BMD than women with younger age at menopause
(OR=0.35, P<0.001, table 3).

According to these findings and by comparing the odds ratio of these 4 significant predictors, we found
that joint mobility appear to be the strongest predictor of low BMD (the highest odds ratio), followed by age of
the patient, FRAX % score for fracture hip, and the least predictor was the women age at menopause.

The correlations between low BMD at femur neck and other variables rather the 4 mentioned above did
not reach the statistical significance (table3).

Table 1. Baseline characteristics of 100 breast cancer patients

Variables Value
Age (years), meant SD 52.3+8.2
Sex

Males n(%) 1(1.0

Females n(%) 99 (99.0)
BMI ( kg/m?), mean+ SD 30.3+3.7
Time since breast cancer diagnosis(months) mean+ SD 249+22.6
Tumor stage

1 8 (8.0)

2 28 (28.0)

3 40 (40.0)

4 24 (24.0)
Menarche age (years) mean+ SD * 123+15
Menopausal status *

Pre 38 (38.4)

Post 61 (61.6)
Age at menopause (years) mean+ SD * 477+27
Years since menopause meant SD * 9.3+5.8
Parity *

Multi_n (%) 83 (83.8)

Nulli_n (%) 16 (16.2)
Smoking history +ve n (%) 9(9.0)
Treatment

Chemotherapy n (%) 100 (100.0)

Radiotherapy  n (%) 46 (46.0)

Others n (%) 66 (66.0)
Joint mobility

Normal n (%) 78 (78.0)

Increased n (%) 22 (22.0)
FRAX % score

Major osteoporotic # at any site mean + SE® 83+11

Hip # 35+09

ESR mm/h mean £ SD 46.9+99
CRP no. of +ve 33 (33.0)

* females only , the % calculated with in females (n =99), SD: standard deviation of the mean; ESR, erythrocyte
sedimentation rate; CRP, c-reactive protein;FRAX, fracture risk assessment
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Figure 1. Prevalence of Low bone mineral density, Osteoporosis and Osteopenia at different sites

Table 2: Multiple logistic regression analysis for predictors of low BMD at spine

Variable B OR P
Age (years) 0.27 1.3 <0.001
BMI ( kg/m?), .055 1.1 0.97
Time since breast cancer diagnosis .067 1.07 0.052
Tumor stage -1.063 0.35 0.17
Menarche age 0.06 1.1 0.60
Menopausal status -0.34 0.71 0.47
Age at menopause -1.38 0.25 <0.001
Years since menopause -1.094 0.33 1.0
Parity 0.94 2.56 0.15
Smoking History (+ve) 0.104 1.11 0.92
Radiotherapy (+ve) -0.65 0.52 0.17
Others (+ve) 0.15 1.16 0.82
Joint mobility -0.08 0.92 0.82
FRAX %( score) for major osteoporotic # at any site 0.26 1.30 0.006
ESR (high) -0.024 0.98 0.35
CRP (+ve) -1.98 0.14 0.001

Sex and chemotherapy were not included in the model, only one male found, and for chemotherapy all patients
received so and the correlation couldn’t be applied

BMI, body mass index; OR: Odds ratio, B: beta; correlation coefficient; FRAX, fracture risk assessment; ESR,
erythrocyte sedimentation rate; CRP, C-reactive protein

Table 3: Multiple logistic regression analysis for predictors of low BMD at femur neck

B Odds ratio P
Age (years) 1.65 5.2 <0.001
BMI (kg/m?), 173 5.65 0.52
Time since breast cancer diagnosis 0.66 1.93 0.29
Tumor stage -1.29 0.28 0.67
Menarche age 1.86 6.44 0.46
Menopausal status -0.37 0.69 0.40
Age at menopause -1.06 0.35 <0.001
Years since menopause -0.25 0.78 1.00
Parity -2.68 0.07 0.91
Smoking history (+ve) -21.05 0.00 0.17
Radiotherapy (+ve) 0.41 1.51 0.95
Others (+ve) 2.73 15.37 0.25
Joint mobility 1.97 7.20 0.014
FRAX %score for # Hip 0.35 141 0.005
ESR mm/h (high) -0.35 0.69 0.99
CRP (+ve) -0.38 0.68 0.16

Sex and chemotherapy were not included in the model, all patients received chemotherapy, and only one male correlation
couldn’t be applied. BMI, body mass index; OR: Odds ratio, B: beta; correlation coefficient; FRAX, fracture risk
assessment; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein
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IV.  Discussion

This study aimed to assess the prevalence and predictors of low BMD in Iragi patients with BCA. To
the best of our knowledge this is the first study to investigate BMD in Iragi BCA patients.The present study
showed a high frequency of osteopenia and osteoporosis in Iraqi patients with BCA. At the femoral neck, the
prevalence of osteopenia was 29% and osteoporosis 23%. While at the lumbar spine 39% of the patients had
osteopenia and 26% had osteoporosis.

In a study of postmenopausal BCA survivors, Twiss et al. [15]reported that 16.5% had osteopenia and
2.4% had osteoporosis according to total hip measurements. Another study [16] reported that a prevalence of
osteopenia and osteoporosis was 25.7% and 2.8% at femoral neck, and 32.8% and 12.8% at lumbar spine
respectively. These results are consistent with the present data with a higher prevalence of change at lumbar
spine. Low BMD may be more prevalent at the lumbar spine because the trabecular bone which forms a major
part of the vertebral body is highly responsive to hormonal alterations [17] common in the age group evaluated
in the present study. The current data showed no significant association between low BMD and time since breast
cancer diagnosis. Similarly, another study [18] consisting of 30 postmenopausal BCA survivors patients failed
to show such association which is consistent with our findings. However another study of 70 BCA survivors
patients showed an association between longer time since breast cancer diagnosis and a low BMD [17].Possibly
due to different sample sizes.

In this study, age was a significant predictor for low BMD. Similar finding was reported by other
authors [18,19] where age related bone loss has been found. However, other studies found no relationship
between age & low BMD [20, 21].

Data also showed that women with advanced age at menopause were less likely to have low BMD at
both spine & femur neck sites. This may due to the fact that estrogen has a protective effect on bones and plays
a substantial role in maintaining bone health.A decrease in bone mass due to an imbalance between bone
resorption and bone formation is typical of osteoporosis in women with estrogen depletion [22].

Patients with increased joint mobility scores were about seven folds more likely to have low BMD, this
is in accordance with the findings of a previous study [23] which suggested that premenopausal women with
joint hypermobility have lower bone density when compared to controls, and that hypermobility may increase
the risk for low bone mass.

Another observation of note was that patients with high FRAX score for major osteoporotic fractures
and hip fractures were more likely to have low BMD. This is clinically important because treatment of
osteoporosis should be considered for patients with low bone mineral density and a ten-year risk of hip fracture
of >3% or a > 20% ten-year risk of a major osteoporosis-related fracture. The high low BMD of patients with
BCA survivors may be related to clinical and geographical factors contained in FRAX assessment tool.
[24].Data from this study showed that CRP was a significant predictor of low BMD at the lumbar spine but not
at the femur neck site which could be attributed to the effect of other variables included in the multiple logistic
regression model .Age of patient was significantly correlated with low BMD at both sites(spine & femur neck)
but the correlation was stronger at the femur neck than at the spine (Odds ratio 1.3 & 5.2, respectively), and the
strong correlation of low BMD with joint mobility found at femur neck site rather than the spine , these two
factors (the stronger correlation with age and strong correlation with joint mobility at femur neck site) might
overcome the effect of CRP to be clear at femur neck site, particularly. This correlation was not strong enough
to pass this competition where the Odds ratio at the spin site was (0.14).This finding was in agreement with
other studies that found significant correlation between low lumbar spine BMD and elevated CRP [25, 26]
indicating that controlling inflammation (elevated CRP) may improve low BMD.

The small sample size may be a limitation of current study. However this may be solved by a larger
longer prospective study. In spite of that, the current study has strong points that include strict inclusion and
exclusion criteria, and controlled the confounders by multiple logistic regression analysis.

In conclusion, Low BMD was common in Iraqi BCA patients. Older age females, high FRAX score,
increased joint mobility score and increased levels of CRP were significant associates with low BMD.
Advanced age at menopause was protective. Early screening of BCA patients for osteoporosis may prevent the
risk of bone loss and life-threatening osteoporotic fractures.
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