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ABSTRACT

Background: Osteoporosis and Coronary artery disease are known to share common risk factors, like inflammation,
but a direct relationship between the two has not been established. Some of the previous studies showed low BMD
(osteoporosis and/orosteopenia) as an independent predictive factor for coronary artery disease in ambulatory patients.
However, some reports have failed to demonstrate a direct relationship between low bone mineral density (BMD) and
CAD or cardiovascular risk factors. This study was carried out to estimate bone mineral density (BMD) in patients
with coronary artery disease (CAD) and also to evaluate the association between bone mineral density and coronary
artery disease.

Methods: Hospital based prospective observational study, involving 96 consecutive patients who were referred for
coronary angiography for the evaluation of established or suspected CAD and also patients who had acute coronary
syndrome (ACS) are enrolled in this study. BMD was determined for the lumbar spine (L2-L4) and femoral neck
using DXA scan.

Results: The total number of subjects was 96. Out of 96, 24 (25%) patients were females and remaining 72 (75%)
were males. Coronary angiography was carried out in all patients. 42 patients from the total had coronary angiography
proven single vessel disease (SVD), 33 patients had double vessel disease (DVD) and 21 patients had triple vessel
disease (TVD). DXA scan was carried out in all patients. T- score of neck of femur region and lumbar spine was
calculated. Neither the presence of significant coronary stenoses >50% in two or more coronary vessels nor the
prevalence of severe coronary stenoses >70% differed significantly between patients with normal bone density,
osteopenia, or osteoporosis (p<0.05, respectively).

Conclusions: The result of this study suggests that in patients undergoing coronary angiography for the evaluation of
CAD, the prevalence of low BMD is high; however, there is no statistically significant relationship between
osteoporosis, osteopenia and coronary artery disease state.
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INTRODUCTION inflammation, but a direct relationship between the two is

missing. Investigations at the basic and clinical level have
Osteoporosis and coronary artery disease (CAD) are documented increased receptor activator of nuclear factor
known to share some common risk factors, like kappa ligand (RANKL) as well as levels of

International Journal of Research in Medical Sciences | July 2020 | Vol 8 | Issue 7 Page 2395



Ete T et al. Int J Res Med Sci. 2020 Jul;8(7):2395-2399

osteoprotegrin (OPG) in atherogenesis and bone loss.
Marcovitz et al primarily described that low BMD is an
independent predictive factor for CAD in ambulatory
patients predominantly in women.2 On the other hand
some reports have failed to demonstrate a direct
relationship between low bone mineral density (BMD)
and CAD or cardiovascular risk factors in post-
menopausal women.®  Furthermore, according to
angiography findings, low BMD in men is associated
with CAD complications.* In this background, we plan to
undertake this study to assess whether there is an
association between BMD and CAD in patients attending
a tertiary care centre in north-eastern India.

METHODS

Study was carried out in a tertiary health care centre in
north eastern India. Hospital based prospective
observational study, involving 96 consecutive patients
who were referred for coronary angiography for the
evaluation of established or suspected CAD and also
patients who had acute coronary syndrome (ACS) are
enrolled in this study. Information on conventional
cardiovascular risk factors was obtained by a
standardized interview. Under resting conditions systolic
and diastolic blood pressure was measured by the Riva-
Rocci method. Height and weight were recorded, and
body mass index was calculated as body weight
(kg)/height (m)2.

All the patients were taking aspirin, 90% patients were
taking statins, 70% on beta blockers, 50% on angiotensin
converting enzymes inhibitors (ACEi) and 38% on
angiotensin receptor blockers (ARBs). The study was
approved by Institution Ethics Committee (IEC) and all
participants gave written informed consent. Venous blood
samples were collected after an overnight fasting before
angiography  was  performed, and laboratory
measurements were performed from fresh serum samples.

The serum levels of triglycerides, total cholesterol, and
high density lipoprotein (HDL) cholesterol were also
determined. BMD was measured by dual energy X-ray
absorptiometry (DXA) at the lumbar spine (L1 to L4) and
at the hip (Neck of Femur on both sides). BMD data of
lumbar spine and hip were used in this study (Figure 1).
BMD results according to World Health Organization
(WHO) criteria were classified into three groups: normal
(Tscore>—1.0 SD), osteopenia (T-score between 11.0 and
—2.5 SD), and osteoporosis (T-score<—2.5SD). Selective
coronary angiography was performed by the Judkins
technique.

The angiograms were recorded in multiple projections.
Cineangiograms were reviewed by cardiologists who
were blinded to DXA results. Stenoses were identified,
and the percentage of lumen diameter stenoses was
assessed by visual analysis. CAD was diagnosed in the
presence of any lumen narrowing at angiography and
coronary stenoses of 50% or more were considered

significant obstruction. A written informed consent was
taken from the patient / patient attendant prior to
selection for the study.
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Figure 1: Sample of report of DXA scan.

Table 1: Clinical characteristics of the patients
showing low T- scores for both lumbar spine and
neck femure.

Mean+SD Range

Age (in years) 44.64+6.26 (27-59)
Hb (gm/dl) 13.62+1.35 (10.2-16.8)
Urea (mg/dl) 25.2+7.79 (10-50)
Creatinine (mg/dl) 1.11+0.21 (0.7-1.7)
TS-Lumbar spine -1.54+1.21 (-3.6-1.9)
TS-Neck femur -1.10+1.13 (-2.6-2.8)
Height (cm) 164.2045.04 (154-175)
Weight (kg) 64.7248.46 (48-90)

**TS- T-score. Hb-Hemoglobin

According to the WHO criteria, Osteoporosis is defined
as bone density (T score) 2.5 or more standard deviations
(SD) below the young adult mean (-2.5 SDor lower), and
osteopenia as T-score between 1 and 2.5 SD below the
young adult mean -1<T score <-2.5.° Bone mineral
density (BMD) was determined for the lumbar spine (L2-
L4) and femoral neck using dual-energy X-rays
absorptiometry (DXA) scan.’ The BMD values for the
regions of interest (ROI) was measured by T and Z score
values. T-scores were measured by taking the difference
between a patient’s BMD and the mean BMD value in
healthy young adults, which is matched for sex and ethnic
group, and presenting the difference relative to the young
adult population standard deviation.”  Coronary
angiography was performed with the standard Judkin’s
method using angiography device. Stenosis of more than
50% has been considered as CAD.
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Statistical analysis

Descriptive statistics were expressed as meanzstandard
deviation (SD) for continuous variables and proportion
(%) or frequency for categorical variables. Correlations
between the variables were assessed by the Pearson
coefficient analyses. Multivariate logistical regression
analysis was performed to ascertain the association of
BMD results as a dependent variable and other
independent variables. A p value <0.05 was considered as
statistically significant. Statistical analysis was performed
using the SPSS software package

RESULTS

The study was conducted in department of cardiology of
a tertiary health care centre. The total number of subjects
was 96. Out of 96, 24 (25%) patients were females and
remaining 72 (75%) were males (Figure 2).
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Figure 2: The pattern of age distribution in males and
females.
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Figure 3: Age distribution (group wise). Blue segment
(number 1) representing age group from 41-50years
of age, Red segment(number 2) from 31-40 years of
age , Green segment (number 3) from 51-60 years of
age, purple segment (number 4) 21-30 years of age.

The baseline demographic data of the 72 men were
characteristic for a male cohort undergoing coronary
angiography for the evaluation of CAD. The mean age of
the patients was 44.64+ 6.26 years. Most of the patients

were between age group from 41-50years of age and few
patients were under 21-30 years of age (Figure 3).

Statistically 29 patients were having type 2 diabetes
mellitus. Among 96 patients, 65 patients were
hypertensive and 59 patients were smokers. The mean
hemoglobin level of all patient was 13.62+1.35 gm/dl.
Most of the patients had normal renal function tests.
Mean urea level was 25.2+7.79 mg/dl and creatinine level
was 1.11+.21 mg/dl respectively. Height and weight of all
patients were taken. The mean height of patients was
164.2+ 5.04 cm and weight was 64.72+8.46 kg. Coronary
angiography was carried out in all patients. 42 patients
from the total had angiography proven single vessel
disease, 33 patients had double vessel disease and 21
patients had triple vessel disease. DEXA scan was carried
out in all patients. T score of neck of femur region and
lumbar spine was calculated. Out of 96 patients, 36
(37.5%) patients had their T-score within the normal
range, 32 (33.3%) patients had osteopenia and remaining
28 (29.2%) patients had osteoporosis (Figure 4).
Decreased BMD was significantly associated with older
age, lower BMI, higher HDL cholesterol and with a
history of smoking.
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Figure 4: The relationship between coronary artery
disease and its severity with T-score of Lumbar spine.
BLUE (number 1) represents patients with normal
bone, RED (number 2) represents group of patients
with osteopenia, GREEN (number 3) represents
patients with osteoporosis.

No patients in the study group were taking any bone
specific drugs as calcitonin, parathyroid hormone or
vitamin D supplementation. Out of 96 patients, 86
patients showed disease of the coronary artery involving
the left anterior descending (LAD) artery, 40 patients
showed involvement of left circumflex artery (LCX) and
44 patients showed involvement of right coronary artery
(RCA). Neither the presence of significant coronary
stenoses >50% in two or more coronary vessels nor the
prevalence of severe coronary stenoses >70% differed
significantly between patients with normal bone density,
osteopenia, or osteoporosis (p>0.05, respectively).
Similar results were obtained when the patients with
osteopenia and those with osteoporosis were pooled to a
single group with low BMD.

International Journal of Research in Medical Sciences | July 2020 | Vol 8 | Issue 7 Page 2397



Ete T et al. Int J Res Med Sci. 2020 Jul;8(7):2395-2399

DISCUSSION

There is no conclusive relationship between bone mineral
density (BMD) status of a patient with coronary artery
disease (CAD) till now. Chen SS et al, in their
population-based cohort study, supported an association
between osteoporosis and CAD in Asian population.®
This retrospective study showed there was a statistically
significant association between coronary artery disease
and osteoporosis comprising 19456 patients. In other
study comprising 661 patients who underwent low-dose
multidetector computed tomography  coronary
angiography (MDCT-CA) and dual-energy X-ray
absorptiometry (DXA), the researchers demonstrated that
the association between the presence of subclinical
coronary calcification and low BMD among middle-aged
men and women was not significant after controlling for
age and other risk factors for CAD and osteoporosis.®

In this study, out of 96 patients, 36 (37.5%) patients their
T score within the normal range, 32 (33.3%) patients had
osteopenia and remaining 28 (29.2%) patients had
osteoporosis. Taken together 60 (62.5%) patients in the
study had low BMD according to the T-score obtained.
From this data we can conclude that in patients
undergoing coronary angiography for the evaluation of
CAD the prevalence of low BMD is high; however, there
is no statistically significant relationship between
osteoporosis, osteopenia and coronary artery disease
state. As per the WHO definition, in this study 33.3%
patients had osteopenia, 29.2% had osteoporosis resulting
in 62.5% undergoing coronary angiography having low
BMD. Beer S et al in their study found the prevalence of
osteoporosis and osteopenia as defined by WHO criteria
was 10.5% and 33.1%, respectively in the men who
underwent angiography.*® The prevalence of osteoporosis
in unselected postmenopausal women has been described
to range from 7% to 19%.%* Generally, the data available
on the prevalence of low BMD for men is insufficient,
particularly, no data for BMD in male patients with
coronary artery disease (CAD) are available at all.
Possible reasons behind the high prevalence of low BMD
in this study may be because of average age of our
patients. Low BMD in our this study may also be due to
high prevalence of smoking, and lack of physical activity
due to symptoms resulting from coronary artery disease.?
Even though the prevalence of osteopenia and
osteoporosis was higher in this study, most of the patients
were unaware of the status of their bone mineral density
(BMD).

Almost all of the patients were not undergoing any kind
of treatment for the low BMD status before the test. It has
been suggested in one study that osteoporosis and
coronary artery disease (CAD) have overlapping
pathophysiological mechanisms and related risk factors
and also they suggested that an association of low BMD
and elevated CAD risk exists. However, additional
longitudinal studies are needed to determine the temporal
sequence of this association.’® This study confirms the

underdiagnosis and undertreatment of osteoporosis in
patients with cardiovascular disease.’* This study
highlights the importance of BMD screening among
patients with coronary disease as further bone loss may
lead to increased chance of fracture and comorbidities.
Men with CAD and overt osteoporosis may be considered
for pharmacologic therapy.'® Treatment with calcium and
vitamin D supplements may be considered in patients
with osteopenia to avoid further bone loss.

This was an observational study where patient’s bone
mineral density was assessed single time. Longitudinal
studies are needed to determine the temporal sequence of
this association. The study being a hospital based study,
there is always a chance of selection bias and subjects
might not be the ideal representative of the population.
Total number of patients under study was 96 which is
less. A larger number of study population would have
made this study more accurate and added further
weightage to the results these were the few limitations of
the study.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1. Caidahl K, Ueland T, Aukrust P. Osteoprotegerin: a
biomarker with many faces. Arterioscl Thromb
Vascular Biol. 2010; 30(9):1684-6.

2. Marcovitz PA, Tran HH, Franklin BA, O’Neill
WW, Yerkey M, Boura J, et al. Usefulness of bone
mineral density to predict significant coronary artery
disease. Am J Cardiol. 2005 Oct 15;96(8):1059-63.

3. Tekin GO, Kekilli E, Yagmur J, Uckan A, Yagmur
C, Aksoy Y, et al. Evaluation of cardiovascular risk
factors and bone mineral density in post menopausal
women undergoing coronary angiography. Int J
Cardiol. 2008 Dec 17;131(1):66-9.

4. Erbilen E, Yazici S, Ozhan H, Bulur S, Ordu S,
Yazici M. Relationship between angiographically
documented coronary artery disease and low bone
mass in men. Circulation J. 2007;71(7):1095-8.

5. WHO Scientific Group on the Prevention and
Management of Osteoporosis (2000: Geneva,
Switzerland) (2003). "Prevention and management
of osteoporosis : report of a WHO scientific group"
(PDF). Retrieved 2007-05-31.

6. WHO. "Assessment of fracture risk and its
application to screening for postmenopausal
osteoporosis. Report of a WHO Study Group".
World Health Organization technical report series.
1994;843:1-129.

7. WHO Scientific Group on the Prevention and
Management of Osteoporosis (2000: Geneva,
Switzerland) (2003). "Prevention and management
of osteoporosis: report of a WHO scientific group”.
Retrieved 2007.

International Journal of Research in Medical Sciences | July 2020 | Vol 8 | Issue 7 Page 2398



10.

11.

12.

Ete T et al. Int J Res Med Sci. 2020 Jul;8(7):2395-2399

Chen SJ, Lin CS, Lin CL, Kao CH. Osteoporosis Is
Associated With High Risk for Coronary Heart
Disease: A Population-Based Cohort  Study.
Medicine (Baltimore). 2015;94(27):e1146.

Lin T, Liu JC, Chang LY, Shen CW. Association
between coronary artery calcification using low-
dose MDCT coronary angiography and bone
mineral density in middle-aged men and women.
Osteoporos Int. 2011 Feb;22(2):627-34.

Beer S, Saely CH, Hoefle G, Rein P, Vonbank A,
Breuss J, et al. Low bone mineral density is not
associated  with  angiographically  determined
coronary atherosclerosis in men. Osteoporos Int.
2010 Oct;21(10):1695-701.

Glier CC, Eastell R, Reid DM, Felsenberg D, Roux
C, Barkmann R, et al. Association of five
quantitative  ultrasound  devices and  bone
densitometry with osteoporotic vertebral fractures in
a population-based sample: the OPUS Study. J Bone
Mineral Res. 2004 May;19(5):782-93.

Saely CH, Koch L, Schmid F, Marte T, Aczel S,
Langer P, et al. Lipoprotein (a), type 2 diabetes and

13.

14.

15.

vascular risk in coronary patients. European J
Clinical Investigation. 2006 Feb;36(2):91-7.

Alissa EM, Alnahdi WA, Alama N, Ferns GA. Bone
mineral density and cardiovascular risk factors in
postmenopausal women with coronary artery
disease. Bonekey Rep. 2015 Nov 11;4:758.

Héussler B, Gothe H, Gol D, Glaeske G, Pientka L,
Felsenberg D. Epidemiology, treatment and costs of
osteoporosis in Germany—the BoneEVA Study.
Osteoporosis Int. 2007 Jan 1;18(1):77-84.

Ebeling PR. Clinical practice. Osteoporosis in men.
N Engl J Med. 2008;358:1474-82.

Cite this article as: Ete T, Khan SA, Wankhar B,
Pala S, Malviya A, Mobing H, et al. A study on
patients with coronary artery disease with special
reference to bone mineral density. Int J Res Med Sci
2020;8:2395-9.

International Journal of Research in Medical Sciences | July 2020 | Vol 8 | Issue 7 Page 2399



