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Abstract

BACKGROUND: Osteoporosis is a chronic, progressive, systemic, skeletal, multifactorial disorder characterized
by low bone mass, microarchitectural deterioration of bone tissues that increased the risk of fragility fracture. The
increased prevalence of early osteoporosis in homocystinuria illustrates that homocysteine metabolism is involved
in the process of osteoporosis.

AIM: This study was aimed to look for the relationship between homocysteine levels in the blood and the occurrence
of osteoporotic fractures in the population above 55 years old.

METHODS: This is a descriptive study with cross-sectional approach, total sixty-five patients aged 55 years or older
with osteoporotic fracture and as a control group without osteoporotic fracture. Blood pressure, heart rate, and body
weight were recorded, bone density was measured using central dual-energy x-ray absorptiometry (DXA) machine/
DXA and homocysteine plasma levels were measured using the enzyme-linked immunoassay method.

RESULTS: Total of 65 samples with age range between 55 and 88 years, they were 38 peoples with osteoporosis,
which 12 got the osteoporotic fracture. Among the 16 samples in osteopenia group, two got the fracture, among
11 samples with normal bone density, one got the osteoporotic fracture. There was statistical significant between
fracture and bone mineral density (p = 0.00) and no statistical significant between bone density and gender
(p = 0.08), bone density and body mass index (BMI) (p = 0.11). There was statistical significant correlation between
homocysteine and age (p = 0.02), age and bone density (p = 0.002) but no statistical significant correlation between
homocysteine and BMI (p = 0.07), homocysteine and osteoporotic fracture (p = 0.87).

CONCLUSIONS: Homocysteine level did not increased the incidence of osteoporotic fracture, however homocysteine

increased with aging and correlated with bone mineral density.

Introduction

Osteoporosis is a chronic, progressive,
systemic, skeletal, multifactorial disorder characterized
by low bone mass, microarchitectural deterioration of
bone tissues [1], [2], [3] that increased the risk of fragility
fracture [1], is a leading cause of fracture in old age,
causing pain, hospitalization, poor quality of life and
financial burden [4]. It is estimated that 1 in 3 women
and 1 in 5 men above the age of 50 will get osteoporotic
fractures [5], with the most common sites are the spine,
hip, and wrist [1]. This will increased the morbidity and
mortality rate also the socio-economic burden [3].

Homocysteine is an amino acid that contains
sulfur which formed through the process of changing
methionine to cystathionine during the metabolism of
methionine [6], [7], is identified as a new risk factor of
osteoporosis [8]. The elevated level of homocysteine
in the blood will result as homocystinuria which is
an autosomal recessive disorder that believed to
cause eye disorders, blood vessels, central nervous
system damaged, and early osteoporosis [2], [9]. The

increased levels of homocysteine will increase the
risk of fracture especially in post-menopausal female,
by causing oxidative damage to the bones, increased
bone resorption, and reducing bone quality [10], [11],
also interfere with the normal calcification process [12].

Theincreased prevalenceofearly osteoporosisin
homocystinuria illustrates that homocysteine metabolism
is involved in the process of osteoporosis [2], [13]. This
process was first suggested by Mc Kussick stating that
homocysteine is likely to interfere with collagen cross-
linking in the bone [2], [13], this effect may be due to
the inhibition of enzyme lysyl oxidase which forms
collagen cross-links and stabile the bone matrix [11],
and increased osteoclast activity in response to elevated
homocysteine level [14]. Homocysteine could be
used to predict susceptibility to osteoporotic fractures
independent of bone mineral density [2], [15] though the
relationship between homocysteine and bone mineral
density still controversial [16], [17], [18].

In the elderly, rate of bone loss increased
dramatically especially in women after menopause [19],
and homocysteine is identified as a new risk factor that
leads to osteoporosis [8].
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Objectives

This study was aimed to look for the relationship
between homocysteine levels in the blood and the
occurrence of osteoporotic fractures in the population
above 55 years old in an Elderly Nursing Home
Community and population from healthy gymnastics in
Medan Town Indonesia.

Methods

This is a descriptive study with cross-sectional
approach. The research was done after the approval of
ethical clearance, and the subjects signed the informed
consent. The subjects of the study were the population
aged 55 years or older, who had an osteoporosis
fracture and as a control population aged 55 years
or more without osteoporotic fracture. Samples were
collected with a simple random sampling method from
an Elderly Nursing Home Community and healthy
gymnastics in Medan Town Indonesia. Total sixty-
five patients aged 55 years or older who fulfilled the
inclusion and exclusion criteria were recruited. Data
were analyzed using Statistical Package for the Social
Sciences 23 version.

The inclusion criteria were populations
aged 55 years or older, do not suffer from diabetes,
malignancy and are not currently taking steroid drugs,
supplements of Vitamin B12, B6 folic acid, and hormone
replacement therapy. The exclusion criteria were
pregnancy, breastfeeding, vegetarian, malignancy.
Every responder will be asked to fill the questionnaires
that include the biodata, history of the diseases, family
history diseases, history of taking vitamin B6, B12, folic
acid, and hormones. Blood pressure, heart rate, and
body weight were recorded, bone density was measured
using central dual-energy x-ray absorptiometry (DXA)
machine/DXA, and homocysteine plasma levels were
measured using the enzyme-linked immunoassay
method.

Homocysteine measurement

Patients need to be fasted for at least 8 h. 3
cc EDTA blood samples were collected and plasma
was separated immediately within 1 h with centrifuge at
speed 1000 RPM for 10 min. After separation. Assay for
homocysteine will be done immediately or will be store
in —80°C until assay done.

Bone density measurement

Osteoporosis was diagnosed by measure the
bone density of the hip and spine using the central DXA
machine. Using the reference databases T scores were

computed by DXA machine software. According to the
World Health Organization: T score of —1.0 or above
is considered normal bone density, T score between
—-1.0 and —-2.5 is considered low bone density or
osteopenia and T score of —2.5 or below is a diagnosis
of osteoporosis.

Results

A descriptive-analytic study with a cross-
sectional approach has been carried out on
populations aged 55 years or older in the number of
nursing homes in Karya Kasih Mongonsidi and healthy
gymnastics groups in the Medan Plaza Medan parking
lot. Obtained a sample of 65 people who met the
inclusion criteria.

The number of samples who had osteoporosis
fractures were 15 people and those without fractures
were 50 people. The age range of the samples obtained
is between 55 and 88 years. Kolmogorov-Smirnov Test
was used to determine the normality of the variables
and Spearman’s rho correlation was used to determine
the correlation between variables measured.

From the Table 1 we got a group where the
homocysteine levels were far above the average
levels, and in fact, this is a group with comorbid such
as hypertension and diabetes. (data got from the
questionnaires).

Table 1: Baseline characteristic of the samples

Data Age Homocysteine level T-SCORE BMI

n (total samples) 65 65 65 65
Mean + SD 68.8+8.6 124+42 —26+17 24.7+49
Range 55-88 4.43-25.11 —6.9-0.9 1841

BMI: Body mass index.

From the Tables 2 and 3, they were 38 peoples
with osteoporosis, which 12 got the osteoporotic
fracture. Among the 16 people in the osteopenia group,
two got the fracture, among 11 peoples with normal
bone density, one got the osteoporotic fracture. Pearson
correlation was used to analyzed the data, there was
significant result between fracture and bone mineral
density (p = 0.00) and no statistical significant between
bone density and gender (p = 0.08), bone density, and
body mass index (BMI) (p = 0.11).

Table 2: Distribution of bone mineral density

Bone mineral density Frequency Percentage
1 (Osteoporosis) 38 58.46

2 (Osteopenia) 16 24.62

3 (Normal) 1 16.92

Total 65 100.00

There was statistical significant correlation between
homocysteine and age (p = 0.02), age and bone
density (p = 0.002), homocysteine and bone density (p
= 0.0), but no statistical significant correlation between
homocysteine and BMI (p = 0.07), homocysteine and
osteoporotic fracture (p = 0.87).
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Table 3: Distribution incidence of fracture according to bone
mineral density

Bone condition Osteoporosis Osteopenia Normal Total
Fracture 12 2 1 15
No fracture 26 13 10 50
Total 38 16 11 65

Discussion

In this study, we got a statistical significant
correlation between homocysteine and bone mineral
density, this is contrary to the results of the study of Van
Meurs et al. in New England Journal of Medicine (NEJM)
2004, where they stated no significant relationship
between homocysteine and bone density [2]. This may be
due to the differences of the population of samples. But the
significant correlation between bone density and fractures
supports the study of Van Meurs et al. [2]. It was found that
bone density did not have a significant relationship with
gender and BMI, whereas according to Kanis et al. in the
Osteoporosis training course in Singapore, bone density
was affected by BMI, samples with low BMI were more likely
to have low density. We do not found correlation between
homocysteine and incidence of osteoporotic fracture, this
was contrary with the results reported by Van Meurs et al.
in NEJM 2004. Between age and homocysteine, there was
a weak relationship, this is different from what is stated in
the Text Book of Biochemistry with Clinical Correlations
by Thomas, where it stated that homocysteine levels
are affected by age, and increase throughout live in both
women and men (according to Welch and Loscalzo in
NEJM article 1998). In this study, we also found that there
is a correlation between age and bone density, as stated
in the Textbook of Clinical Medicine by Kumar chapter
Osteoporosis. Homocysteine remains an importantissue to
be explored though there were many controversial studies
whether it plays an important part in some degenerative
diseases or not.

Conclusions

The elevated homocysteine level did not
increased the incidence of osteoporotic fracture,
however, homocysteine increased with aging and
correlated with bone mineral density.
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