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ABSTRACT

Background:

Main co-morbidities of chronic obstructive pulmonary disease that restricts physical exercise

is osteoporosis. In this study we assess chronic obstructive pulmonary disease patients for
osteoporosis, osteopenia and determine correlation of body mass index, number of pack years,
severity of chronic obstructive pulmonary disease with bone mineral density
Method and patients:
This cross-sectional study was carried out on 61 chronic obstructive pulmonary disease
patients.. Dual energy x-ray absorptiometry was used to evaluate the bone mineral densities at
lumbar spine. According to WHO guidelines, patients with a T score greater than -1 were
classified as having normal bone density, those with a T score of (-1 )to (-2) as having
osteopenia, and those with a T score of less than -2.5 as having osteoporotic bone density.

Results:
Sixty - one chronic obstructive pulmonary disease patients were included in this study, 11

patients (18%) had normal bone mineral density, fifty patients had abnormal bone mineral
density .Also thirty - two patients had osteoporosis(52.5%) and 18 (29.5%) had osteopenia.
.BMD correlated directly with BMI (P value=0.009) and inversely with number of pack years
(P =0.000), ,BMD correlated inversely with severity of COPD (P = 0.001) .

Conclusion:

Patients with chronic obstructive lung disease had a higher chance of osteoporotic fractures
and decreased bone mineral density.A lower BMI, more pack years, and a rise in the severity
of the condition raised chance of osteoporosis..

Key words:

Chronic obstructive pulmonary disease(COPD) ; Bone Mineral Density(BMD) ;osteoporosis;
dual energy x-ray absorptiometry (DEXA);Body mass index (BMI).

Abbreviations:

COPD: Chronic obstructive pulmonary disease, BMD: Bone mineral density, BMI: Body
mass index, DEXA: Dual energy x-ray absorptiometry, FEV1: Forced expiratory volume for 1
second, FVC: Forced vital capacity, SD: Standard deviation, WHO: World health
organization, TNF: Tumor necrosis factor, GOLD: Global dissociative for  Chronic
obstructive pulmonary disease.
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INTRODUCTION

Chronic Obstructive Pulmonary Disease (COPD) is a chronic, inflammatory disease
characterized by progressive and irreversible airway restriction. COPD is associated
with various systemic comorbidities, including osteoporosis, ischemic heart disease,
sarcopenia, and anxiety/depression [1] .

COPD comprises emphysema, which is defined anatomically as a condition
characterized by destruction and enlargement of alveoli and Chronic bronchitis is
defined as the presence of cough and sputum production for the majority of days over
three months for two consecutive years and small airways disease, a condition in
which small bronchioles are narrowed[2].

The prevalence of tobacco usage and the use of biomass fuels in low- and middle-
income countries are directly correlated with the prevalence of COPD. Because of
their rising tobacco use, Asian and African nations will see the biggest increases in
COPD-related morbidity and mortality .The most important risk factor is cigarette
smoking, and both the quantity and duration of smoking are associated with an
increased risk of COPD. Not all smokers acquire COPD, and developing the illness
with fewer than 10 pack years is uncommon, indicating the significance of individual
susceptibility factors, Additional risk factors for COPD include HIV infection was
associated with emphysema, occupational exposures to silica, coal dust, and
cadmium, Low socioeconomic status, Genetic variables as ol-antiproteinase
deficiency, Airway hyper-reactivity . Any patient over 40 years of age who exhibits
signs of dyspnea or chronic bronchitis should be suspected of having COPD [3].

The three most typical signs of COPD are exertional dyspnea, sputum production, and
cough. Many people wait months or even years to seek medical care despite
experiencing symptoms. Even though airflow restriction develops gradually, the
majority of patients attribute the start of their condition to an acute sickness or
exacerbation. [2].
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Spirometry is required to rule out other differential diagnoses that may present with
similar spirometric patterns, such as severe asthma, bronchiectasis, and obliterative
bronchiolitis, and to make a confident diagnosis of irreversible Airways obstruction
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c,: (post bronchodilator FEV1/FVC<0.7, per GOLD guidelines). It is also necessary to
C evaluate the severity of the condition based on the expected post-bronchodilator

I FEV1%.Classification of airflow limitation severity in COPD (based on post

b. bronchodilator FEV1 %):

GOLD 1Mild COPD: post bronchodilator FEV1/FVC<70%, FEV1 > 80% predicted

. GOLD2 Moderate COPD: post-bronchodilator FEV1/FVC< 70% , FEV1 50% -80%
T predicted.
L GOLD3 Severe COPD:post bronchodilator FEV1/FVC< 70% FEV1 of 30%-50%
¢ .predicted
[ GOLD 4: Severe COPD:post bronchodilator FEV1/FVC < 70%, FEV1 < 30%
: predicted.
E Cachexia, skeletal muscle abnormalities, osteoporosis, coronary artery disease, heart

failure, pulmonary vascular disease, pulmonary infections, metabolic syndrome, and
cancer are the most significant co-morbidities that contribute to the natural history of
COPD [4].
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When osteoporosis is not exacerbated by fractures, it is a quiet illness. Individuals
who suffer from osteoporosis are particularly vulnerable to fragility fractures. The
injury that causes fragility fractures is too small to shatter a regular bone[5].
osteoporosis affects both the microarchitecture and bone mass. BMD measurements
are used to measure bone mass. In contrast, the assessment of bone microarchitecture
only through bone biopsy which is not a common practice in developing countries.
The gold standard for diagnosing osteoporosis is the dual-energy X-ray
absorptiometry (DEXA) scan, which measures BMD [6]. It can also be used to
monitor how well a treatment is working. BMD is expressed as the Z, T, and SD of
means. The difference in the number of standard deviations between the patient's
mean BMD value and the mean BMD of a young, sex-matched adult control group is
known as the T-score. However, the Z-score is the difference in the number of
standard deviations between the patient's mean BMD value and the mean BMD of a
reference group that is age, sex, and race-matched [7] . Fracture risk increases 1.5-3
times for every 1 SD decrease in BMD [8] .
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The International Society for Clinical Densitometry recommends measuring BMD in
the hip and lumbar spine and using the lowest T-score of the tested areas to diagnose
osteoporosis [9] . lumber spine is preferred for Early identification as it contain high
significant amount of trabecular bone. Patients who are extremely obese, have
significant degenerative disease, require extensive surgical equipment, or whose
BMD of the hip or spine is not measurable or interpretable, should have their forearm
BMD tested [10] . When combined with other technologies like calcaneal ultrasound,
peripheral DEXA, quantitative computed tomography, single or dual-photon
radionuclide absorptiometry, or magnetic resonance imaging, dual-energy X-ray
absorptiometry measurements of bone mineral density (BMD) at sites like trochanter,
lateral lumbar spine, other forearm regions, heel, or entire body may be helpful in
assessing fracture risk, but they are not advised for use in diagnosing
osteoporosis[11].
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Numerous risk factors, such as aging, smoking, physical inactivity, systemic

B inflammation, malnutrition, low body-mass index (BMI), hypogonadism, vitamin D
\‘[;Z‘ insufficiency, and frequent corticosteroid use, contribute to the occurrence of
- osteoporosis in COPD patients [12,13] Compared to healthy persons, patients with
b COPD are more likely to develop osteoporosis, and bone loss happens gradually over

years [14]. The effects of osteoporosis and fractures caused by osteoporosis on COPD
patients are profound. The most frequent kind of fracture caused by osteoporosis is a
vertebral compression fracture [15]. vertebral compression fractures are linked to
kyphosis and back discomfort. Loss of height due to kyphosis might affect lung
function [16] .

Vital capacity is reduced by 9% for each VCF, with the greatest harm to lung function
occurring at kyphotic angles greater than 55°.Those with COPD who already have
low lung reserve would be especially affected by the decline in lung function [17].
Patients with COPD may experience exacerbations of rib fractures as a result of
hypoventilation brought on by chest discomfort and a diminished capacity for
expectoration. Additionally, osteoporotic fractures in COPD patients might make
them less mobile and increase their risk of pulmonary embolism and deep vein
thrombosis (DVT)[16] . Therefore Osteoporosis is recognized as a major comorbidity

STy ST T

info(@journalotbabylon.com | jub(@itnet.uobabylon.edu.iq | www.journalotbabylon.com

Page | 87


https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
mailto:info@journalofbabylon.com

JOURNAL OF UNIVERSITY OF BABYLON
Case Study
Eow Dmﬂe and AppheJ Sciences (JUBPAS)

Vol.32; No.3.| 2024

of chronic obstructive pulmonary disease (COPD), should be diagnosed by
appropriate methods and properly treated [18].

MATERIALS AND METHOD:
Study design, setting and timing:
Cross sectional study was conducted on 61 COPD patients including patients of

respiratory consultant clinic and patients who were admitted in the respiratory ward at
9th floor of Baghdad teaching hospital from october2016 to July of 2017 .
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The study included all individuals who diagnosed as COPD was proved by clinical
examination and subsequent spirometry in accordance with GOLD guideline.
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Exclusion criteria:
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Patients with underlying pulmonary diseases such as broncheictasis and asthma
,tuberculosis, so as to patients on long term oral steroid or with co morbidities such as
chronic liver disease congestive heart failure, bronchogenic carcinoma ,rheumatic
disease, thyroid dysfunction or other endocrine disorders.
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Sampling and patients:

Data Collection: -

Py D T

After taking permission from all patients ,detailed history regarding (Age , sex,
Residence, marital status, occupational state and smoking state ((current, x Smoker,
passive smoking)), number of cigarettes per day then pack/ year was calculated for
every patient (number of cigarettes per day was multiplied by their number of
smoking years , and the result was divided by 20), duration of smoking, age of
starting smoking, and duration of quitting in ex-smokers) past medical Diseases, then
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“ clinical examination followed by spirometery .Reversibility was performed after 20
(. minutes following the administration of Salbutamol (5mg) nebulisation for all patients
[ to exclude asthma .

P

The diagnosis of COPD confirmed with post bronchodilator FEV1/FVC <70% and
staging according FEV1 values .Bone mineral density assessed by DEXA (dual
energy X ray absorptiometry), using osteosys,B2R10911p12, DEXUM32011,korea,
which is the gold standard for diagnosis of osteoporosis. Patients with T scores greater
than( -1 )were classified as normal bone density, those with T scores between( -1 )and
(-2) as having osteopenia, and those with T scores less than -2.5 as having
osteoporotic bone density, according to WHO guidelines [8] .
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Body mass index was measured by dividing weight over squared height . copd
patients were classified into underweight with a BMI of less than 18.5, a normal BMI
of 18.5-24.9, an overweight BMI of 25-29.9, and when obese BMI of >30.
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STATISTICAL ANALYSIS:

Descriptive statistics including mean and standard deviation were used to summarize
the baseline characteristics of the patients .us Pearson's Chi Square test to assess the
difference in BMD score according to illness, body mass index, gender and smoking
status and pack year .

RESULTS AND DISCUSSION

This study sample were 61 patients. Most of the them were males (54) ,the females
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were (7) . All of the patients had positive smoking history (current 33 , reformed
b 28 ).Mean age of the male patients was 60.7 years and that of female patients was
L 61.2 years.
£ Table (1) Descriptive Statistics
(P8
C No. |Minimum | Maximum |Mean Std. Deviation
[ Age 61 43.00 82.00 60.8032 10.06083

Pack year 61 15.00 100.00 | 54.3934 25.88647

Valid N (list wise) | 61

Table(2) mean age of our patients sample

oy D T S I

AGE NUMBER | PERCENTAGE

¥ 40-49 5 8.10%
50-59 21 34.40%
r 60-69 20 32.70%
= 70-79 14 22.90%
. >80 1 1.63%
[ TOTAL 61 100%

e =

Based on FEV1 values 26(42.6%) of patients had moderate obstruction,17(27.9%) of
patients had severe obstruction while 18(29.5) had very severe obstruction. There is
patients with mild obstruction (figure 1). 32.8% of the patients were underweight
(BMI <18.5) as in (table 3).
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Table 3 BMI of COPD patients 3

E Valid Cumulative §
“[1:. Frequency Percent | Percent Percent ;
L’ Valid <185 20 20.6 32.8 32.8 2
e 18.5-24.9 24 24.7 39.3 72.1 H
E 25-29.9 10 10.3 16.4 88.5 x
= 30-34.9 7 7.2 11.5 100.0 E
[ Total 61 62.9 100.0 %
=

N

A

T

FEWV1
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Figure (1) Distribution of COPD severity among sample.
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Overall, fifty patients included individuals with abnormal BMD, of whom 32 (52.5%)
had osteoporosis and 18 (29.5%) had osteopenia. while only 11(18%) patients had
normal BMD figure 2.

Ty €y

Six patients (19%) had moderate obstruction, 10 patients (31%) had severe
obstruction, and 16 patients (50%) had very severe obstruction among the
osteoporotic patients. Twelve (67%), five (27.4 %), and one (5.6%) of the osteopenic
patients had moderate obstruction, very severe obstruction, and very severe
obstruction, respectively.

] =

Of the 11 individuals with normal BMD values, 2 (18.18%) had very severe
obstruction, 1 (9.09%) had very severe obstruction, and 8 (72.7%) had moderate
obstruction. Among the various stages of COPD, BMD revealed a significant
difference (P = 0.001) [fig3]. The BMD dropped as the COPD stage became more
severe.
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g Figure 2 Bone mineral distribution among sample
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b Bar Chart
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L Fig 3 T score and FEV1 (P value =0.001) 2
i -
N 2
: o
F Osteoporosis was shown to be more common in people with low BMI (46.8%) than in c
overweight persons (15.6%). while 6.25 percent of people are obese. There was .g
statistical significance in this connection. (P value0 =.009) [fig 4]. it
£
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Fig 5 T score and gender (P value =0.75)

Only three female patients exhibited osteopenia and two patient had osteoporosis
(Fig 5) .Smoking status was found to have no association with BMD score (P value
=0.9)
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(Fig6 ),while the amount of smoking(pack year ) had strong significant
Association(inversely related) with BMD score (p value= 0.000).
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Fig 7 T score and pack year (P value =0.000)

Page | 93


https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
mailto:info@journalofbabylon.com

JOURNAL OF UNIVERSITY OF BABYLON
Case Study
Eow Duve and AppheJ Sciences (JUBPAS)

Vol.32; No.3.| 2024

This study shows 81.5% of patients had abnormal bone mineral density ,52.5% had
osteoporosis, 29.5% had osteopenia. In a comprehensive evaluation of 13 studies
involving 775 people with COPD revealed a prevalence of osteoporosis of 35.1 (9-
69%) and osteopenia of 38.4% (range 27-67%) [14]. Another study found that 30% of
people had osteopenia and 50% of people had osteoporosis [19]. A prevalence of
osteoporosis and osteopenia was 52.8%,31.5 in other study [20]. And the prevalence
of osteoporosis was 66.6% and of osteopenia 19.6% [21]. Cross sectional study of
clinical stable 95 COPD patients reported that the prevalence of osteoporosis and
osteopenia measured by DEXA scan each in 42% of patients[22] . In a study of a
small number of advanced COPD patients(37 Indian COPD patients) found
Osteoporosis prevalence was 21.6 and osteopenia prevalence was 27% [23].However,
he did not employ the gold standard DEXA scan for osteoporosis diagnosis; instead,
he used ultrasound densometry. Another limitation of his study was that he only
measured one heel.Variations in osteoporosis prevalence across studies may be
caused by methodological variations in BMD assessment as well as patient population
characteristics (age, sex, history of bone medication use, GOLD stages, stable COPD
patients, physical activity, genetic susceptibility to osteoporosis) selected for the
study.

The prevalence of osteoporosis varied between moderate, severe, and very severe
obstruction(19%, 31%, and 50%), as demonstrated by this study. This suggests a
strong positive link between BMD scores and severity (FEV1 values; p=0.001). Since
our study was hospital-based and patients with mild obstruction with mild obstruction
may be asymptomatic or have mild symptoms might not need hospital care, we did
not include them in our analysis. A similar findings of increased risk of osteoporosis
in severe air flow obstruction was observed [24]. another study observed the risk of
osteoporosis and bone fractures in COPD patients increased with more severe
obstruction when compared with non COPD patients, he reported a high prevalence
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; of osteoporosis in stage 111 and stage IV COPD disease when compared to stage | and
C stage Il COPD [25] .
b, In healthy people, a low body mass index is an established risk factor for osteoporosis

[26,27,28] . Fractures were becoming more common in those with BMIs under 25.For
each standard deviation fall in BMI, the age-adjusted risk of fractures increased by
18% [29] . Low BMI is common in COPD patients [30]. The dangers of a low body
mass index was higher with advance COPD this may be due to systemic
inflammation and release of proinflamatory TNF-a and other cytokines in COPD lead
to malnourishment and malfunctioning of the peripheral muscles [31] . Studies
revealed that, in comparison to weight-stable COPD patients and normal individuals,
peripheral blood monocytes in COPD patients experiencing weight loss produced
higher levels of serum TNF-o and lipopolysaccharide-stimulated TNF-a. TNF-a is a
well-known strong inhibitor of collagen synthesis and an osteoclastic bone resorption
stimulant, suggesting that patients with COPD experience weight loss and bone loss
due to systemic inflammatory response and increased TNF-a production [32]. weight

STy ST T

info(@journalotbabylon.com | jub(@itnet.uobabylon.edu.iq | www.journalotbabylon.com

Page | 94


https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
mailto:info@journalofbabylon.com

Vol.32; No.3.| 2024

JOURNAL OF UNIVERSITY OF BABYLON
Case Study
Eow Dmﬂe and AppheJ Sciences (JUBPAS)

loss in COPD occur with more advance stages because of decrease intake and
increase energy requirement. in addition to that persons with high BMI had
protection against osteoporosis due to weight bearing load effect and effect of higher
estrogen level [26]. Owing to increased testosterone aromatization to estradiol in
adipose tissue, obese people have higher bone mineral density [33] . this explain what
we found in our study of higher prevalence of osteoporosis in low BMI individuals
(46.8%) as compared to overweight 15.6% while in obese individuals the prevalence
was only (6.25%),this indicating appositive correlation between BMI and bone
mineral density and this association was statistically significant (P value
=0.009).Many studies showing that majority of COPD patients with low body mass
index had low bone mineral density [34,35]. High frequency of 50% osteopenia and
50% osteoporosis in patients with cachectic COPD was observed [36] .
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All patients in the current study had a positive smoking history, and we discovered a
strong inverse relationship (p value 0.000) between BMD scores and the number of
pack years patients with osteoporosis had more pack years fig. 7.
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The reference showed that smoking had a cumulative dose-dependent effect and was
an independent risk factor for low bone mineral density [37] .Numerous studies
revealed that smokers had a higher rate of bone loss [31,33,38,39] . And increased hip
and vertebral fractures risk in smoker [40] .The mechanism of bone loss in smokers
consisting of changed adrenal cortical hormone metabolism, dysregulation of
synthesis and estradiol binding, altered calcitrophic hormone metabolism, impact on
collagen metabolism, and bone angiogenesis . It was observed decrease absorption of
calcium in gastrointestinal tract in smokers compared to nonsmoker [41]. Female
gender is recognized risk factors for osteoporosis and fractures [42] .in our study 90.6
of osteoporotic patient was male and only 9.3 % was female (p value =0.75) this is
due to small female sample in our study ( only seven females were included ,three
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C; were osteoporosis ,two were osteopenia and two was normal) .
[;' CONCLUSION
W): This study demonstrated that low bone mineral density is common in COPD patient

and this risk increase with increased severity of disease and smoking amount (pack
year), and with decreasing body mass index.

STy ST T

info(@journalotbabylon.com | jub(@itnet.uobabylon.edu.iq | www.journalotbabylon.com

Page | 95


https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
mailto:info@journalofbabylon.com

JOURNAL OF UNIVERSITY OF BABYLON
Case Study
Eow Dmﬂe and AppheJ Sciences (JUBPAS)

Vol.32; No.3.| 2024

Conflict of interests
There are non-conflicts of interest

References

1-F. M Sertpoyraz., S. Deniz,. "Bone mineral density and vitamin D levels in patients with
group a COPD". The Aging Male, vol.23, no5, pp. 873—878 ,2020.

2-jj Reilly, EK Silverman, SD Shapiro, editors, Harrison’s pulmonary and critical care medicine.
New York: McGraw-Hill, 2013.

3-J.A Innes., P.T Reid, NR colledge , BR Walker, SH Ralston,Ed., Davidson's principles and
practice of medicine.New York : Churchill Livingston, 2014.

4-LM Fabbri, F Luppi, B Beghé, KFRabe, "Complex chronic co morbidities of COPD", EurRespir
J.vol 31,n0. 1,pp. 204-12,2008.

5-M.Gosch, C.Kammer lander, T Roth, H.K. Doshi, R.W. Gasser, M. Blauth," Surgeons save
bones: an algorithm for orthopedic surgeons managing secondary fracture prevention" .
Arch Orthop Trauma Surg.vol 133,n0.8,pp. 1101-8, 2013.

6-M.S Waheeb,W. Alobaidy, .KM Sultan ," Dual Energy Ray Absorptiometery In Asthmatic
Patients Treated By Inhaled Coricosteroid", Journal Of Dental And Medical Sciences,
International Organization Of Scientific Research (IOSR).Vol.14,no0. 8,P 77-83, 2015.

7-R.M. Lorente Ramos, J. Azpeitia Arman, N. ArévaloGaleano, A.Mufioz Hernandez, J.M.
Garcia Gémez, J.Gredilla Molinero."Dual energy X-ray absorptimetry: fundamentals,
methodology, and clinical applications". Radiologia.vo 54,n0.5,pp. 410-23, F, 2012.

8-A.A. lonescu, E.Schoon,"Osteoporosis in chronic obstructive pulmonary disease" EurRespir
J.vol. 22 ,n0.46, pp.64s—75s, 2003.

9-S. Baim, N. Binkley, J.P. Bilezikian, et al." Official Positions of the International Society for
Clinical Densitometry and executive summary of the 2007 ISCD Position Development
Conference. J Clin Densitom, vol.11,no. 1,PP.75-91. 2008.

10-A.E. Maghraoui, C.Roux. "DEXA scanning in clinical practice". Q.J. Med.,. vol 101,no 8,
PP.605-17, 2008.

11-J.A. Kanis, C.C Gluer, " An update on the diagnosis and assessment of osteoporosis with
densitometry.Committee of Scientific Advisors,International Osteoporosis
Foundation.".Osteoporos Int.vol.11,n0.3,PP.192-202, 2000.

12-A. Lehouck, S. Boonen, M. Decramer, W. Janssens. "COPD, bone metabolism, and
osteoporosis". Chest. vol.139,n0.3,PP.648-57, 2011.

13-K.L. Chiu, C.C. Lee, C.Y. Chen. "Evaluating the association of osteoporosis with inhaled
corticosteroid use in chronic obstructive pulmonary disease in Taiwan". Sci Rep ,
vol.11,n0.1,pp.724, 2021.

14- L. Graat-Verboom, E.F. Wouters, FW Smeenk, B.E.Van Den Borne, R. Lunde, M.A Spruit.
"Current status of research on osteoporosis in COPD: A systematic review". EurRespir
J.,vol.34,n0.1,pp. 209-18, 2009.

15-A.Papaioannou, N.B.Watts, D.L.Kendler, C.K.Yuen,J.D.Adachi ,N.Ferko. "Diagnosis and
management of vertebral fractures in elderly adults". Am J Med Vol.113,n0. 3,pp. 220-
8,2002.,

16-S.R. Majumdar, C. Villa-Roel, K.J. Lyons, B.H. Rowe,"Prevalence and predictors of
vertebral fracture in patients with chronic obstructive pulmonary disease". Respir
Med.,vol. 104, no.2,pp. 260-6, 2010.

17-G. Hillas, F.Perlikos, , L.T. siligianni, &N.T zanakis, "Managing comorbidities in COPD",
International Journal of Chronic Obstructive Pulmonary Disease,vol7,no. 10,pp. 95-109,
2015.

18-Y. Sakurai-lesato, N. Kawata, Y. Tada, et al." The relationship of bone mineral density in
men with chronic obstructive pulmonary disease classified according to the global

ey D T T e T

E.
ISSN: 2312-8135 | Print ISSN: 1992-0652

T

Yy >

ot

oy f e

Py D T

v .

T

ey Sy viey v

e =

STy ST T

info(@journalotbabylon.com | jub(@itnet.uobabylon.edu.iq | www.journalotbabylon.com

Page | 96


https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
mailto:info@journalofbabylon.com

Vol.32; No.3.| 2024

JOURNAL OF UNIVERSITY OF BABYLON
Case Study
Eow Dmﬂe and AppheJ Sciences (JUBPAS)

initiative for chronic obstructive lung disease (GOLD) combined chronic obstructive
pulmonary disease (COPD) assessment system". Intern Med, vol.56, no.14,PP.1781-90,
2017.

19-S. Abu-Bakr., M.M. GalalEldin., M. R Hafez., S. M Salem., H. T Qandeel. "Assessment of
osteoporosis in patients with chronic obstructive pulmonary disease". Egyptian Journal of
Chest Diseases and Tuberculosis.vol.63 ,no.3,pp. 597-602, 2014.

20-C.E. Bolton, A.A. lonescu, K.M. Shiels, et al." Associated loss of fat-free mass and bone
mineral density in chronic obstructive pulmonary disease". Am J RespirCrit Care
Med;vol.170,n0.8,PP.1286-93,2004.

21-). Hattiholi, S. Gajanan. Gaude."Prevalence and correlates of osteoporosis in chronic
obstructive pulmonary disease patients in India".Lung India,vol. 31,n0.3,pp. 221-27 ,
2014.

22-D.R. Silva, AC Coelho, A. Dumke, K.L.Chiu, C.C. Lee, C.Y. Chen et al."Osteoporosis
prevalence and associated factors in patients with COPD: a cross-sectional study". Respir
Care,vol. 56,n0.7,pp. 961-8,2011.

23-P. Bhattacharya, R. Paul, M. Ghosh, R. Dey, N. Barooah, et al." Prevalence of osteoporosis
and osteopenia in advanced chronic obstructive pulmonary disease patients". Lung
India.vol.28,n0.3,pp.184-201, 2011.

24 D.D. Sin, J.P. Man, S.F. Man."The risk of osteoporosis in Caucasian men and women with
obstructive airways disease", Am J Med,vol. 114 no.1,pp.10-145, 2003.

25-F. De Vries, T.P. van Staa, M.S. Bracke, C. Cooper, H.G. Leufkens, J.W. Lammers. "Severity
of obstructive airway disease and risk of osteoporotic fracture". EurRespir J.,
vol.25,n0.5,PP.879-84, 2005.

26-C.T Chiu, J.I. Lee , C.C. Lu et al. "The association between body mass index and
osteoporosis in a Taiwanese population: a cross-sectional and longitudinal study", Sci
Rep,vol.14,n0.6,pp. 8509, 2024..

27-D.J. van der Voort, P.P. Geusens, G.J. Dinant." Risk factors for osteoporosis related to
their outcome: Fractures". Osteoporosint. Vol.12,n0.8,PP.630—8; 2001.

28-JE Compston, J Flahive, DW Hosmer, NB Watts, ES Siris, S Silverman, et al. "GLOW
Investigators. Relationship of weight, height, and body mass index with fracture risk at
different sites in postmenopausal women: The global longitudinal study of osteoporosis
in women (GLOW) ".J Bone Miner Res,vol.29,n0.2,PP.487-93, 2014.

29-S. Morin, J.F. Tsang, W.D. Leslie. "Weight and body mass index predict bone mineral
density and fractures in women aged 40 to 59 vyears". Osteoporos Int.
vol.20,n0.3,PP.363-70, 2009.

30-N. Zhong, C. Wang, W. Yao, et al. "Prevalence of chronic obstructive pulmonary disease in
China: a large, population-based survey". Am J RespirCrit Care Med. vol.176,no.
8,pp.753-60, 2007.

31-R.A. Incalzi, P. Caradonna, P. Ranieri, S. Basso, L. Fuso, F. Pagano, et al." Correlates of
osteoporosis in  chronic  obstructive  pulmonary disease". Respir Med.
VOL.94,n0.6,PP.1079-8, 2000.

32-M. DiFrancia, D. Barbier, J.L. Mege, J Orehek," Tumor necrosis factor-alpha levels and
weight loss in chronic obstructive pulmonary disease". Am J RespirCrit Care Med,.vol.
150,n0.5,PP.1453-5, 1994.

33 _E.A. Krall, B. Dawson-Hughes. "Smoking and bone loss among postmenopausal women".
J Bone Miner Res ,vol.6,n0.4,PP.331-8 ,1991.

34-C.E. Bolton, R. Cannings-John, P.H. Edwards, A.A. lonescu, W.D. Evans, R.J. Pettit, et al.
"What community measurements can be used to predict bone disease in patients with
COPD?". Respir Med.vol.102,n05,PP.651-7, 2008.

ey D T T e T

E.
ISSN: 2312-8135 | Print ISSN: 1992-0652

T

Yy >

ot

oy f e

Py D T

v .

T

ey Sy viey v

e =

STy ST T

info(@journalotbabylon.com | jub(@itnet.uobabylon.edu.iq | www.journalotbabylon.com

Page | 97


https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
mailto:info@journalofbabylon.com

JOURNAL OF UNIVERSITY OF BABYLON
Case Study
Eow Dmﬂe and AppheJ Sciences (JUBPAS)

Vol.32; No.3.| 2024

35-A. Vrieze,D. Greef, P.J Wijkstra, J.B. Wempe, "Low bone mineral density in COPD patients
related to worse lung function, low weight and decreased fat-free mass". Osteoporos Int.
,vol.18,n0.9,PP.1197-202,2007.

36-K.D. Ward, R.C.Klesges,"A meta-analysis of the effects of cigarette smoking on bone
mineral density". Calcif Tissue Int. vol.68,n0.5,pp. 259-70,2001.

37-P.A. Baldock, G.P. Thomas, J.M. Hodge, S.U. Baker, U. Dressel, P.D .0’Loughlin." D Vitamin
action and regulation of bone remodeling: Suppression of osteoclastogenesis by the
mature osteoblast". J Bone Miner Res.vol. 21,n0.10,PP. 1618-26,2006.

38-W. Weng, H.Li, S.Zzhu "An Overlooked Bone Metabolic Disorder: Cigarette Smoking-
Induced Osteoporosis", Genes,vol.13,n0.5,PP. 806-90,2022.

39-C.W. Slemenda, J.C. Christian, T. Reed, T.K. Reistar, C.J. William, C.C. Johnston, "Long-
term bone loss in men: Effects of genetic and environmental factors". Ann Intern Med,.
vol. 117,n0.4, PP.286—91, 1992.

40-V.Yoon, N.M. Maalouf, K.Sakhaee,"The effects of smoking on bone metabolism".
Osteoporos Int.,vol. 23,n0.8,PP. 2081-92,2012.

41-L.J. Melton 3rd, E.A. Chrischilles, C. Cooper, A.W. Lane, B.L. Riggs. " How many women
have osteoporosis? ", J. Bone Miner Res., vol. 20, no 5,PP. 886—92, 2005.

42-JA Kanis, C-C Gluer, "An update on the diagnosis and assessment of osteoporosis with
densitometry. Committee of Scientific Advisors, International Osteoporosis Foundation".

Osteoporos Int.. vol.11,n0.3 ,PP.192-202,2000.

aidammtlivenid L anf N\

E.
ISSN: 2312-8135 | Print ISSN: 1992-0652

T

Y >

VOV

oy f e

oy D T S I

v .

T

ey Sy viey v

e =

STy ST T

info(@journalotbabylon.com | jub(@itnet.uobabylon.edu.iq | www.journalotbabylon.com

Page | 98


https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
mailto:info@journalofbabylon.com

Vol.32; No.3.| 2024

JOURNAL OF UNIVERSITY OF BABYLON
Case Study
Eo‘r? Dunﬂe and AppheA Sciences (JUBPAS)

DAY
oenll il B e a3 0 sl sl Sa¥) el Raliadll bl e allael) Aalis :dasidl

oUsall ZEES (ALY waady Gadall gl Maei) ape (s (Aisallly Liligll) allaal) A8LS A6 Cagan iyl

(';MAJ\ a< s &e9 Aoty Bad &
plaall AES B 5 (padall (5951l Nansil aye (e Gsilan Liaspe 61 aa® dpadaite dul) syl &3 1danl) ddyha
Gyl dpallall dsall dabiie julas o ayall Chiiad 1y (uS) AadY A8 Sl palaie¥) dauls

Al i (2-) (1) o oS 13 Wl ade ey (1-) (o SS) cl€ 130 () Aapall s planll Lilia

ey D T e ey

ISSN: 2312-8135 | Print ISSN: 1992-0652

. ollie Aalia Al ey 5.2- (o S8 CulS 13 L) olaell G8ES 3 418
i (32) pin 00 dumh e agallic LS il agin Liaiye (50) ¢liaye (61) (e da)dl die cuisSs gilill
L Gl agallic GHES i (10 )Laiw . oUsall 255S 418 Gal (18) «allaalls ZiLia agadl IS Linsye
g 2 gay el sl ] el ) Bad ga Lo alin S alsall AES (ghiwe o) Jaagl LS
Ej (BMI) ausall AES 550 s Ly (ppaill £aS5 ilgia

[ e Leniiley Allaall S (ably ALY kil L S an il sl el Lmpe o) sl

G5l) o) impal dacdl) 5ad aaly LS il Ayl ot IS | oUsal) 48lis (e Aa3ll) 5usl cilieLina
Liad bl DA (e o LS ddligl) jlhad My alaall A8ES Ui il £iaSy clsiad) aae sl LSy gpaial

Laaalagl )Lso,uf)':\ avall A HE5e (el

oy D T S I

Di5e .Sl An2Y LAY 8 GaliaiaY) , alaall Lilia, aUaall ZES el (558l Slancl) sdsalial) cilaldl)
b . peal A
>
LS
n
-
b
L

MO wn e e A R |

info(@journalotbabylon.com | jub(@itnet.uobabylon.edu.iq | www.journalotbabylon.com

Page | 99


https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
mailto:info@journalofbabylon.com

