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ABSTRACT 
Background & objective: Osteoporosis is a chronic progressive disease, characterized by decreased bone mass and 
damage to the microstructure of bone tissue, leading to decreased bone strength and increased risk of fractures. 
The main serious consequence of osteoporosis is fragility fracture. This case-control study was conducted to know 
the prevalence of osteoporosis in Iraqi postmenopausal women.  

Methodology: One hundred female patients visiting Al-Sader Teaching Hospital in Al-Najaf province of Iraq, were 
included in the study. To determine the percentage of their bone density we used a dual energy x-ray absorptiometry 
(DEXA). Blood samples were taken after diagnosing the disease. In addition, serum estrogen and vitamin D3 were 
measured by enzyme linked immune sorbent assay (ELISA), while alkaline phosphatase was measured by 
spectrophotometer. Data were gathered by direct interviews with the women. The study excluded those who had 
chronic diseases.  

Results: This study showed a significant increase (P < 0.05) in the concentration of sclerostin and alkaline 
phosphatase and non-significant differences in vitamin D3 concentrations between patients and healthy group.  

Conclusion: Increased serum sclerostin and alkaline phosphatase levels in postmenopausal women with 
osteoporosis play an important role in the development of primary osteoporosis. 
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1. INTRODUCTION 
Osteoporosis is a serious public health concern that 

affects people all over the globe. The rise in osteoclast 

activity, which outweighs the increase in osteoblast 

activity, results in a decline in bone mass density in 

people over 30 y.1 Women lose bone more rapidly, 

particularly during the first 5-10 y after menopause due 

to estrogen deficiency. Estrogen is a major sex-

stimulating hormone in women, mostly produced in the 

ovaries; during menopause, estrogen levels rapidly 

decline.2 Osteoporosis traditionally is classified as a 

primary disease, which is common in postmenopausal  

 

women due to decline in estrogen levels, and secondary 

type, which is caused by exogenous drugs or systemic 

disease affecting bone metabolism.3 Bone mineral 

density (BMD) is used to express the amount of mineral 

matter per square centimeter in different bone segments, 

usually forearm, lumber spine and femur.4 The most 

commonly used method of measuring BMD is dual 

energy x-ray absorptiometry (DEXA). Sclerostin is a 

glycoprotein encoded by the Sclerostin (SOST) gene, is 

mainly produced by mature osteocytes and is a critical 

regulator of bone formation through its inhibitory effect 

on Wnt signaling.5 Wnt signaling is a main regulator of 
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skeletal development and homeostasis, so sclerostin 

negatively regulates osteogenic differentiation and bone 

formation, and promotes osteoclastogenesis and bone 

resorption.6 Physiologically, alkaline phosphatase (ALP) 

in bones adheres to osteoblastic cell membrane with only 

small amount released in serum. Its concentration in 

serum rises only in cases of increased remodeling of 

bone while vitamin D is a steroid hormone classically 

involved in the calcium metabolism and bone 

homeostasis.7,8 Clinically, it has been recognized that 

vitamin D deficiency leads to osteomalacia or 

osteoporosis in adults.9 

2. METHODOLOGY 
This study was conducted in Al-Sader Teaching Hospital 

in AL-Najaf province from DEXA unit in the Radiology 

Department and Fractures and Joints Department. Serum 

specimens were collected from 70 postmenopausal 

female patients with osteopenia and osteoporosis in 

addition to 30 healthy women (n=30) as a control group. 

The age of studied postmenopausal women patients was 

50-65 y. 

2.1. Collection of blood sample 

Five milliliters of blood were taken from a vein using 

aseptic technique. Sample was placed in a labelled gel 

tube to enable blood to clot at room temperature for 10 

min. The samples were centrifuged @6000 rpm for 15 

min, and then serum was separated and frozen at −80 ºC 

until time to perform the laboratory analysis for study. 

2.2. Dual Energy X-ray Absorptiometry 
(DEXA) 

The measurement of bone density (defined as the amount 

of bone mineral divided by the area of the bone).10 BMD 

is reported using 2 scores based on SD measurements: - 

the Z score and the T score. 

• Osteoporosis: T-score −1 to −2.5; Severe 

osteoporosis: T-score ≤ −2.5 plus the presence of at 

least one fracture.  

• Osteopenia: Is a BMD T-score between −1 and −2.5  

• Normal bone density: Is a BMD less than −1  

2.3. Statistical analysis 

The statistical system SPSS v.24 was used, and the 

analysis of variance by using T-test for the comparison 

between the groups was done. P < 0.05 was considered 

statistically significant.  

3. RESULTS AND 
DISCUSSION 

The results reveal statistically significant differences of 

postmenopausal women with osteoporosis and 

osteopenia compared with the Control group. There was 

significantly decreased (P < 0.001) BMD and t-scores in 

patients compared with the Control group in 

postmenopausal women, while the age showed a 

significant difference when compared between patients 

and control group in postmenopausal women (P = 

0.009). The result of the same Table indicates that there 

was no significant difference (P = 0.06) in BMI between 

control and patient groups. 

Table 1: Comparisons of age, BMI, BMD and T-
score between two groups 

Parameter Patients 
Group 

(n = 70) 

Control 
Group 

(n = 30) 

p-value 

Age (y) 60.7 ± 7.60 54.2 ± 7.25 0.009 

BMI (kg/m2) 28.01± 4.33 30.38± 
3.82 

0.06 

BMD (g/cm2) 0.73 ± 0.09 0.97 ± 0.08 < 0.001 

T-score -2.44 ± 
0.72 

0.05± 0.82 < 0.001 

Data presented as mean ± SD; P ≤ 0.05 considered 
significant; BMI: body mass index; BMD: bone mineral 
density 

 

3.1. Comparison of biomarkers  

There was a significant increase (P < 0.001) in serum 

levels of SOST, ALP between osteopenia / osteoporosis 

patients compared with control postmenopausal women, 

while, there was a significant 

decrease in serum estrogen (P < 

0.001) (Table 2).  

There was no significant 

difference (P = 0.18) in vitamin 

D3 between patients group 

compared with the control group 

(Table 2). 

3.2. Sclerostin  

Table 2: Comparison of biomarkers in patient with osteoporosis, and 
control group in postmenopausal women 

Biomarkers Patients Group  

(n = 70) 

Control Group 
(n = 30) 

p-value 

Sclerostin (pg/ml) 2870 ± 160 2500 ± 83.84 < 0.001 

Estrogen (pg/ml) 14.3 ± 3.53 22.3 ± 1.78 < 0.001 

 ALP (U/l) 177.5 ± 50.08 110.13 ± 13.42 < 0.001 

Vit-D3 (ng/ml) 23.08 ± 4.77 26.77 ± 9.74 0.18 

Data presented as mean ± SD; P ≤ 0.05 is significant; ALP- Alkaline phosphatase. 
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The levels of sclerostin (SOST) influenced 

by a variety of factors, including the 

environment, age, sex, body mass index, 

and total body fat contents. Increased 

sclerostin production in osteocytes, 

followed by a decrease in Wnt-catenin 

signaling in bone cells, is associated with 

declining bone mass with aging.10 

Sclerostin negatively regulates canonical 

Wnt signaling pathways by binding to low-

density lipoprotein receptor-related 

protein (LRP) 5/6  so that it is crucial to 

both bone development and regulation of 

bone mass.11,12 Recent studies have 

reported that serum estradiol levels are 

inversely associated with serum levels of 

the key inhibitor of Wnt signaling 

produced by osteocytes, sclerostin, and 

estrogen treatment of postmenopausal 

women reduces circulating sclerostin 

levels.13 As estrogen levels decline at 

menopause the result of this study 

indicated, that there was a significant 

positive correlation(r = 0.540 & P = 0.002) 

between age and SOST concentrations in 

postmenopausal women. Studies showed 

that vitamin D is one of the most important 

vitamins for bone metabolism and 

mineralization, according to the same 

study vitamin D deficiency has been 

related to osteoporosis, poor bone mineral 

density, and muscle problems.14 

3.3. Correlation Study 

 Results of the association indicate:  

1. Figure 1 indicates, there was a significant 

negative correlation (r = -0.841) between 

SOST and estrogen concentrations in 

postmenopausal women. 

2. Figure 2 indicates that there was a 

significant positive correlation (r = 0.270) 

between estrogen and vitamin D3 

concentrations in postmenopausal women.  

3. Figure 3 indicates that there was a 

significant negative correlation (r = -0.422) 

between BMD and SOST concentrations in 

postmenopausal women. 

4. 4. Figure 4 indicates that there was a 

significant positive correlation (r = 0.593) 

between BMD and estrogen concentrations 

in postmenopausal women. 

 r = 0.270 P = 0.15 
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Figure 1: Correlation between serum SOST and serum estrogen 
levels in (osteopenia-osteoporosis) postmenopausal women. 

V.D ng/ml

E
st

ro
g

e
n

 p
g

/
m

l

32.530.027.525.022.520.017.515.0

20

18

16

14

12

10

Scatterplot of Estrogen pg/ml vs V.D ng/ml

Figure 2: Correlation between serum estrogen and vit D3 levels in 
(osteopenia-osteoporosis) postmenopausal women 
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Figure 3: Correlation between BMD and SOST in (osteopenia-
osteoporosis) postmenopausal women. 
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Figure 5 indicates that there was a 

significant positive correlation (r = 

0.540) between age and SOST 

concentrations in postmenopausal 

women.  

4. CONCLUSION  
Both osteoporosis and osteopenia are 

considered dangerous indicators, as 

they lead to fractures and other 

complications which may even lead to 

death. In addition to DEXA scan 

method, osteoporosis can be clinically 

confirmed by several methods 

including measurement of some 

parameters such as sclerostin, estrogen, 

ALP, vitamin D3. 
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