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ABSTRACT

Background: Osteoporosis is a common age related problem especially in women, with a consequent increase in
bone fragility and susceptibility to fracture. Apart from Calcium, another nutrient that plays an important role in the
mineralization of skeleton in Vitamin D. Osteocalcin, which is produced primarily by osteoblasts during bone
formation, is considered to be one of the markers for osteoporosis.

Methods: 314 women above the age of 40 were included into the study. A thorough physical and clinical
examination, assessment of vital parameters, anthropometry evaluation was done for all patients. Bone mineral
density was calculated using central DXA osteodensitometer at lumbar spine L1-L4, hip and ultradistal radius (in
some cases.). Blood samples were taken for the detection of ionized calcium, phosphorus, alkaline phosphatase,
25hydroxivitamin D (25 ODH) and serum parathyroid hormone (PTH) by chemiluminiscent assay. Bone markers
such as osteocalcin were measured as required.

Results: Out of the 314 women attending our OPD, 96 of them were diagnosed as having osteoporosis. 24 out of
them had fragility fractures, mainly of the hip, and 82 had ostepenia. Elevated levels of calcium (8.96 mg/dl),
parathyroid hormone (58.76 pg/ml) and osteocalcin (24.46 ng/ml) were observed. Vitamin D deficiency of < 20 was
seen in 59 (63%) of the cases, insufficient in 23 (24%) and only 12 (13%) of these women had normal Vitamin D
levels.

Conclusions: Osteocalcin is a promising marker for the detection of osteoporosis. There is a considerable Vitamin D
deficiency among the women with osteoporosis, and it is under-treated. It is essential to provide Vitamin D
supplementation to these women especially those who are at high risk for fragility fractures.
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INTRODUCTION

Osteoporosis is has a very great impact on most of the
post-menopausal women. It is defined as a progressive
systemic skeletal disorder characterized by low bone
mass and micro-architectural deterioration of bone tissue,
with a consequent increase in bone fragility and
susceptibility to fracture.! It is a common age related
problem especially in women. Fragility fractures due to

osteoporosis is the most disabling consequence which
result in loss of normal function of the person, serious
morbidity and associated three-fold increase in mortality,
not to mention a high socio-economic burden.?

According to the World Health organization, osteoporosis
is second only to cardiovascular disease as a leading
health problem throughout the world. The incidence of
women having fractures due to osteoporosis worldwide is
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30-40%.% In India, osteoporosis occurs 10 years earlier
than the west. It affects one in three women and one in
five men over the age of 50.# Soon after menopause there
is a marked increase in the bone turnover.>® This is
probably due to a decrease in the estrogen levels that act
directly on bone cells.”

In addition, the estrogen deficiency may indirectly act on
extraskeletal calcium homeostasis and induce a further
loss in calcium.® Nutrition is one of the major factors
responsible for the pathogenesis, prevention and the
treatment of osteoporosis. Apart from Calcium, another
nutrient that plays an important role in the mineralization
of skeleton in Vitamin D.

Vitamin D is derived from the exposure to the sunlight,
food and other dietary supplements. Still, insufficiency
persists in many parts of the world due to nutritional
deficit and avoidance of the sunlight and the use of
sunscreens.’ Limited outdoor activity, lower dietary
intake and reduced capacity of the skin to produce
Vitamin D may the possible reasons for the deficiency of
this nutrient in the elderly.’® This leads to secondary
hyperparathyroidism which further enhances bone
remodeling and results in cortical bone loss.* There are
several markers for the detection of done formation and
resorption such as procollagen I N-terminal extension
peptide and C-telopeptide breakdown products. Another
bone-specific protein is osteocalcin which is produced
primarily by osteoblasts during bone formation.? It is the
major and most thoroughly characterised non-
collagenous protein in mature human bone, where it
constitutes 1 - 2% of the total protein.®

This present study was hence undertaken to evaluate the
prevalence of osteoporosis in women above the age of 40
years in our surrounding area, and their association with
Vitamin D deficiency. Osteocalcin as one of the markers
was also considered in the study.

METHODS

This study was conducted at Department of Obstetrics
and Gynecology, Mallareddy Medical College for
Women. 314 women above the age of 40 who attended
our outpatient ward for the period of 1 year, were
included into the study. All the women were menopausal
for more than 1 year with a decreased bone density of T
score-1.0 or less (in the lumbar spine or right or left
femoral neck).

The patients who were already on estrogen therapy within
1 year of diagnosis, or abnormal renal function i.i with
serum creatinine levels >1.5mg% or with renal calculi
were excluded from the study. Patients with renal, live or
esophageal diseases which require medications, abnormal
thyroid function, patients on steroids were also excluded
from the study. The study was thoroughly explained to
the patients and informed consent was taken form all of
them. Demographic details of the patients were noted,
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and they were subjected to a thorough physical and
clinical examination, assessment of vital parameters,
anthropometry evaluation. Bone mineral density was
calculated using central DXA osteodensitometer at
lumbar spine L1-L4, hip and ultradistal radius (in some
cases).

T scores were calculated with Normal value being value
of BMD+SD of the young adult reference value, low
bone mass (osteopenia) between BMD >1 SD and <2.5
SD lower than the young adult reference mean,
Osteoporosis with BMD more 2.5 SD lower than the
reference values. Severe osteoporosis was categorized as
BMD 2.5 SD lower than the reference values and with
fragility fractures.

Blood samples were taken for the detection of ionized
calcium, phosphorus, alkaline phosphatase, 25
hydroxivitamin D (25 ODH) and serum parathyroid
hormone (PTH) by chemi-luminiscent assay. Bone
markers such as B crosslaps and osteocalcin were
measured as required. Vitamin D sufficiency is defined as
a serum 25 OHD value between 30-100ng/ml,
insufficiency between 21-29 ng/ml and values < 20 were
considered as Vit D deficiency.

RESULTS

Out of the 314 women attending our OPD, 96 of them
were diagnosed as having osteoporosis. 24 out of them
had fragility fractures, mainly of the hip, and 82 had
osteopenia. The rest were normal (Figurel).

& Normal

# Osteopenia

i Osteoporosis

Figure 1: Bone density of the patients.

The mean age of the study group was 58.3 years. The
approximate duration of menopause among the women
with osteoporosis was 9.4 years. BMI of the patients was
calculated based on their weight and height and was
found to be 26.2.

The T score in the lumbar spine was -3.25 and in the hip
it was -1.91. Elevated levels of calcium (8.96 mg/dl),
parathyroid hormone (58.76 pg/ml) and osteocalcin
(24.46 ng/ml) was observed.
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Table 1: General parameters in postmenopausal
women with osteoporosis.

Age (in years) 58.316.3
Duration of menopause 9.417.2
BMI (kg/m?) 26.2+3.8
BMD hip (g/cm?) 0.79+0.2
BMD lumbar vertebra (g/cm?) 0.78+0.3

T score hip -1.92+1.07
T score lumbar vertebra 2.97+1.19
Calcium levels (mg/dl) 8.96+3.1
lonized Ca (mg/dl) 4.26+1.1
ALP (IU/L) 69.26+7.25
P (mg/dl) 3.21+0.93
PTH (pg/mL) 58.76+8.1
Serum creatinine (mg/dl) 10.1+0.13
Serum TSH (mIU/L) 291+1.1
25 OHD (ng/ml) 18.67+3.9
Deficiency 12.92 £2.19
Insuffecient 24.23+4.31
Normal 36.42+2.98
Osteocalcin (ng/ml) 24.46x4.7
Betacrosslaps (ng/ml) 0.6£0.1

Among the patients with osteoporosis, vitamin D
deficiency of <20 was seen in 59 (63%) of the cases,
insufficient in 23 (24%) and only 12 (13%) of these
women had normal Vitamin D levels (Figure 2).

 Normal

® Insufficient

E Deficient

13%

Figure 2: Prevalence of Vitamin D deficiency among
the patients with osteoporosis.

DISCUSSION

Menopause results in a reduction in skeletal mass caused
by imbalance between bone reabsorption and bone
formation due to loss in ovarian function. Hence the loss
in ovarian functions is said to be the most important
factor in the development of post-menopausal
osteoporosis. Vitamin D insufficiency has been shown to
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have adverse effects on calcium metabolism, osteoblastic
activity, matrix ossification, bone mineral density and
bone remodeling. Low serum 25 hydroxy vitamin D
concentration is  associated  with  secondary
hyperparathyroidism, increased bone turnover, reduced
BMD and elevated risk of osteoporotic fractures.14*®

In present study, we found an incidence of 30.6% (96/314
patients) to have osteoporosis, 26.1% (82/314) had
osteopenia and the rest of the patients were normal.
19.5% had osteopororsis in another study by Capatina et
al, and 49.3% of incidence was reported by Beg et al.156
Similar were the results in other studies also.®!"!® The
mean age of the post-menopausal women was 58.3 years
which was consistent with many other studies'®® . The
BMI was less than 30 in most of the cases and was not
considered to be a risk factor for osteoporosis. No
significant association of BMI and osteoporosis was
observed by Al- Daghri et al and De Laet et al, although
other researchers such as Reid et al found osteoporosis to
be more common among women with low BMI.-2

Vitamin D deficiency, throughout the world is considered
a serious condition which has significant consequences in
the individual, not only with bone and musculoskeletal
health but results in a wide range of chronic diseases.'®??
We have reported a 63% Deficiency and 24%
insufficiency of 25 OHD among the women with
osteoporosis. This was consistent with other studies who
also reported a high prevalence of Vitamin D Deficiency
with low 25 OHD levels. Higher levels of secondary
parathyroid hormone were also found in these patients.
This was found to increase with age, and was more likely
due to the deterioration of renal function and decrease in
25 OHD levels. This relationship of decreased 25 OHD
and PTH levels were observed in other studies also.?32¢

Osteocalcin is synthesized in the skeleton by osteoblasts,
the cells responsible for the bone formation. It is said to
be one of the important marker for bone formation. It has
a high affinity to calcium and a compact calcium
dependent o helical conformation, in which the y-
carboxyglutamic acid (Gla) residues binds and promote
absorption to hydroxyapatite in bone matrix. This is how
bone minealization takes place.

The deficiency in calcium and phosphorous may lead to
lowering of formation of hydroxyapatite crystals in
osteopootic women. This as the bone mineralization is
reduced, fee osteocalcin may be observed in the blood
which explains its high concerntration in the serum of
post-menopausal women, thereby making it one of the
important markers of osteoporosis.®?” We reported a high
osteocalcin levels in our study which was corroborated by
similar studies by Jagtap et al, Verit et al, Cabrera et al
and Rosenquist et al.>?830 A therapy of 3 months of a
combination of alendronate + calcium + Vitamin D was
suggested to prevent the bone loss, preserving bone
architecture and increasing the bone strength by
suppressing the bone turnover.??
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CONCLUSION

Present study thus conclude that Osteocalcin is a
promising marker for the detection of osteoporosis. There
is a considerable Vitamin D deficiency among the women
with osteoporosis, and it is under treated. It is essential to
provide Vitamin d supplementation to these women
especially those who are at high risk for fragility

fractures.

Proper clinical advice and counseling is

essential for compliance of the medication so as to
prevent greater morbidity and eventual mortality.
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