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Abstract: Background: Os teoporos is , with resulting fractures , is  a s ignificant problem in patients  with ches t 

diseases  as  chronic obs tructive pulmonary disease (COPD) and b ro n c h ial as thma. The purpose of this

s tudy was  carried out to s tudy the effect of chronic inflammation and glucocorticoids  therapy on the bone

mineral dens ity in these patients . Materials  and Methods : 156 subjects  were divided into 36 control group

and 120 patients  divided into 4 groups , mild, moderate, severe as thmatic and COPD patients ; they were

subjected to Dual energy X-ray absorpt io me t ry (DEXA) on the proximal femur and lumbar spines  and 

s e ru m levels  of insulin growth factor-1(IGF1), tumor necros is  factor alpha (TNF-á), and interleukin-8 (IL8)

were done. Results : the risk of os teoporos is  was  s ignificantly higher in patients  receiving sys temic s teroids

compared to those receiving inhaled form (z=2.04, p =.02) a lso there was  a higher risk of os teoporos is  in

patients  receiving corticos teroids  compared to the contro l g ro u p  (risk in PF 33.3%, odds  1.375 [CI 1.023-

1.848], risk in LS 18.2%, odds  1.44. [CI 1.172-1.781] & (risk in PF8.3%, odds  0.250 [CI 0.036-1.735],

risk in  LS 0% ], re s p ectively. There was  a highly s ignificant difference between the s tudied groups  of

patient and  c o n t ro ls  as  regards  mean values  of IL8 (f=6.74, p=0.001) and IGF (f=11.07, p= 0.001), while

there was  no s ignific a n t  d ifference in the mean value of TNF (f=1.90, p=0.125). Conclus ion: Os teoporos is
was  more frequent in bronchial as thma than COPD patients  and the ris k of os teoporos is  was  higher in

patients  receiving sys temic s teroids  than those receiving inhaled forms . 
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INTRODUCTION

Os t e o p o ro s is  wa s  c o mmo n ly  found in

pos tmenopausal females  and elderly s u b jects , or as  a

consequen c e of chronic disease or medical treatment .[1]

Osteoporos is  re s u lting from drugs  or another medical

condition was  known as  secondary   os teoporos is . The

most common medications  associated with sec o n d ary

os teoporos is  are the corticos teroids . Side effects  can

occur when corticos teroids  are taken at high dose s  for

extended periods  of time .  A s t h matic or COPD[2]

patients  are at increased risk for os teoporos is . [3 ,4]

In as thmatics , prolonged oral corticos teroid therapy

is  a definite risk factor for os teoporos is , . In contras t,[5 ,6]

several factors  commonly present in patients  with

COPD, including long-te rm smoking, decreased body

mass  index and decreased mobility are definite

increased risk factors  for os te o p o ros is  and resultant

complications . The mechanisms  underlying weight[7 ,8]

loss  and muscle was t in g are incompletely unders tood

but likely involv e  an imbalance in ongoing processes

of protein degra d a tion and replacement; this  may

include alterations  in the  re la tive levels  or activities  of

endocrine hormones  such as  insulin , growth hormone,

tes tos terone, and glucocorticoids . Furthermore, chronic

sys temic  in flammation involving cytokines  such as

interleukin-8 and  tumor necros is  factor-[alpha] may be

associated with these hormonal changes  a n d  muscle

was ting in COPD patients . [9 ,10]

Different methods  of bon e mineral dens ity (BMD) 

measuremen t s  c an be used. Dual energy X-ray

absorptiometry (DEXA) is  currently the mos t frequently 

u s e d  and is  accurate, reproducible and involves  ve ry 

low doses  of radiation. BMD is expressed in s tandard 

deviation of means , the T and Z scores . The T score is 

a s tandard deviatio n  c o mpared to a young adult sex- 

matched control population. The Z sco re  is  a s tandard

deviation compared to an age- and sex-matched control 
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population. One s tandard deviat ion reduction in the 

BMD increases  the fracture risk by 1.5–3 folds .  [9]

This  work was  carried out t o  s t udy the effect of

chronic inflammation and glu c o corticoids  therapy on

the bone mineral dens ity in as thmatic and COPD

patients .

MATERIALS AND METHODS

The prese nt s tudy was  conducted at the Medical

Services  Unit of the National Research Cent re . 156

subjects  were included in  t h is  work, divided as  follow:

120 patients  with as thma and chronic obs t ru ctive

pulmonary disease (COPD) we re  selected from internal
medicin e  and ches t outpatient clinic. They were 24

men and 96 women, their ages  ranged from 40 to 77

years  (mean: 53.4±8.4). They were divided into four

groups . The firs t group were 21 mild as thmatic patients

receiving bronchodilators , salbutamol (6mg/day) or

fo rmoterol(24 mcg/da y  a n d  / o r a min o p h y llin e

200mg/day) (3 men and 18 women, ag e  range:44-65

years ) ; the seco n d  group cons is ted of 24 moderate

as thmatic patients  receiving bronchodilators  and inhaled

glucocorticoids , beclometha s one dipropionate (600 to

800 mcg/day) or 200 to 800 mcg/day bude s o n id e  (3

men and  21 women, age range: 40-64 years); the third

group cons is ted of 30 severe as t h matic women
maintained on b ronchodilators , inhaled glucocorticoids

and  occas ional sys temic glucocorticoids  p re dnisolone

between 30  and 60 mg/day for 7 days  t a pered to 

20 mg/day over 8 weeks) (age range:40-60 years) a n d 

fourth group cons is ted of 45 s table, smo ker, COPD

p a t ients , receiving bronchodilators  a n d  in h a le d

glucocorticoids  (18 men and 27 women, age ra n ge:43-

77 years ).  36 healthy subjects ' age and sex matched

with the patients  were taken as  control.

All pa tients  and controls  gave informed consent

and the s tudy was  approved by the Ins titutional Ethical

Commit tee of the National Research Center (Cairo-
Eg ypt) according to the 1983 revised Hels in ki

declaration of 1975.

All subjects  were subjected to: His t ory taking and

clinical examination. 

1. Plain ches t X-ray P-A view.

2. Dia gnos tic Spirometric measurement of ventilatory

functions  pre & pos t broncho d ila tor us ing

salbutamol (0.2 mg) by metered dose inhaler. 

3. Serum measu rement of Insulin growth factor-1

(IGF-1), tumour nec ros is  factor- alpha (TNF-á) and

interleukin-8 (IL-8). 

4. Measurements  of bone dens ity by DEXA.

The inclus ion criteria for patients  were as  follows: 
1. Age above 40 years .

2. A s thmatic patients  manifes ted clinically by

presence of dyspnoea, ches t wheezes , cough and
his tory of noc turnal attacks  and revers ible airway

obs truction. Grading of bronchial as thma was  done

according to the criteria proposed by the W HO .[1 1 ]

3. The clinical a n d  radiological examination of the

COPD patients  fulfilled the d ia gnos tic criteria of

COPD defined by ATS .[12]

4. All COPD patients  were active smoke rs  for at leas t

10 years , with irrevers ible airway obs truction. 

5. Rev e rs ibility of airway obs truction in the

pulmonary function tes ts  was  document e d  by an

1inc re a s e  in  FEV  mo re  t h a n  15% pos t

bronchodilator[13].

The exclus ion criteria for patients  were as  follows:

1. Patients  with co-exis tence other medical diseases

were excluded.

2. As thmatic smokers .

3. Patients  with duration of illness  less  than 5years .

Blood samples  were collected u s ing pyrogen free

collecting t ubes . Sera were separated by centrifugation

at 1000xg for 30 minutes  to remove particulates .

Samples  were aliquoted and s tored frozen at -70ºC

until analys is . 

Determinati on of Serum Level of Insulin-1 Growth
Factor: IGF-1in human serum was  measured  by

ELISA us ing BioSource Europe S.A. (Be lgium),

KAPB2010 in vitro diagnos tic use.

Determination of Serum Level of Tumour Necros is

Factor Al pha and Interleukin-8: TNF- alpha was

me a s u red by ELISA us ing a Diaclone Research kit

(France) (1, bd A.Flemin g . B.P . 1985 -25020

BESANCON Cedex) .The a s s ay recognized both

natural and recombinant human TNF- alpha.

IL-8 was  detected by accucyte human IL-8 which

is  a competitive enzyme.
Immu n o a s s a y  a c c u c y t e  Hu ma n  IL-8Kit

(Cytimmune Sciences  inc.) is  des igned to measure  the

total (bound and free) amount of IL-8 in serum.

B one Density Measurement: For all patients  a n d

controls  bone mineral dens ity (BMD) g/cm² of the

lumbar s p in e  and the left proximal femur (if unaffected

by disease, otherwise the right proximal femur) was

measured by dual energy X-ray absorptiometry (DEXA)

with the use of Norla n d , XR 46. The mean BMD value

of the second, third and fourth lumbar v e rtebrae

(lumbar spine BMD) and of th e  femoral neck of the

proximal femur (fe mo ra l neck BMD) were used in the
present analys is . T score >-1 wa s  cons idered normal,
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T score between -1 and -2.5 was  cons idered

Osteopenia, and T score  # -2.5 was  cons idered
os teoporos is . [9]

Stati s tical Method: Data was  presented by means  ±

SD and percentages . T h e  c o mpiled data were

computerized and analyzed by EPI Info  v ers ion 6.2

produced through the collaboration between CDC/W HO

and by SPSS PC+, vers ion 7.5. The following tes ts  of

s ignificance were used: Analys is  of variance (ANOVA)

test betwe e n more than two means , t tes t between

means  was  used to analyze mean difference, Z tes t

between percentages  to analyze percent differen ce. Chi

–Square tes t (X ) was  used to s tudy the p a t t e rn of2

dis tribution of different variable s . A  le v e l of

s ignificance with p #0.05 or #0.01 was  cons idered

s ignificant, p #0.001 was  cons idered highly s ign ific ant

and p >0.05 was  cons idered ins ignificant.

RESULTS AND DISCUSSION

Results: W e have detected as  seen in ta b le  1, no

s tatis tical s ignificant differenc e  in the mean value of

age, sex and BMI between the s tudied groups  of all

patients  and control (p>0.05).

W e have detected as  seen in table  2, a s ignificant

s tatis tical increase in the inc idence of os teoporos is  in
the proximal femur in group 3 as thmatic  p atients

co mp a red to the control group (z=2.59, p=0.04) and a

s ignificant s tatis tical increase in the incidence of

os teoporos is  in the proximal femur (PF) and lumbar

s p ine (LS) in group 3 as thmatic patients  compared t o

the COPD g ro u p (z=2.04, p=.02) while there was  no

s ignificant s tatis tical difference in the percentage of

subjects  wit h  normal BMD or os teopenia of the

proximal fe mur& lumbar spine between the control and

all groups  of patients  (P >0.05).

Calculated Odds  Ratio showed that the re is  a high

risk in c idence of os teoporos is  in patients  receiving
sys temic corticos teroids  compared to patients  receiving

inhaled corticos teroids  (risk in proximal femur 60%,

odds  ratio 3, [CI 1.063-8.468] risk in lumbar spine

30% , odds  ratio 1.929, [CI 0.693-5.365] & (risk in PF

21.7% , odds  ratio 0.55.CI 0.282-1.093] risk in LS 13% ,

odds  ratio 0.675 [CI 0.294-1.549], respectively as

shown in table 3.

Table 4 shows, a higher risk of os teopo ro s is  in

patients  receiving corticos teroids  compared t o  the

control group (risk in PF 33.3%, odds  1.375 [CI 1.023-

1.848], risk in LS 18.2%, odds  1.44. [CI 1.172-1.781]

& (ris k in PF8.3%, odds  0.250 [CI 0.036-1.735], risk
in LS 0%], respectively.

Table 5 s h o ws, a highly s ignificant difference

between patients  and control group a s  re g ard mean
value o f IL-8 (f=6.74, p=0.001) and mean value of IGF

(f=11.07, p=0.001) wh ile there was  no s ignificant

difference in the mean value  of TNF (f=1.90, p=0.125).

Table 6 shows, that the mean value of BMI was  highly

s ignificantly decreased among patients  with os teopenia

at PF (f=5.522, p=0.008) and os teoporos is  at lumbar

spine (f=4.211, p= 0.02), wh ile age shows no

s ignificance when related either to bone mineral dens ity

at PF or LS of all patients  and control group 

(f=0.916, p=0.407; f=1.539, p=0.225, respectively).

Figure 1 shows, a highly s tat is tical s ignificant

increase in the mean value of IL8 in the as thma groups
(1, 2 and 3) co mp a re d  to the control group (t=10.2,

p =.0001), (t =9.6, p=.0001) and (t=7.1, p=.0001)

respectively  , also there was  a highly s tatis tical

s ignificant increase in the mean v a lu e  o f IGF1 in the

as thma g ro u p s  (1, 2 and 3) and COPD patients

compared to the control group (t=3.7, p=.003; t=4.3,

p=.001; t=4.3, p=.001 and t=3.7, p=.003) respectively,

while there was  no s ignificant s tatis tical differen c e  in

the mean value of TNF-á in the control group and

patients ' groups  (F=1.90.p=0.125).

Discuss ion: In the current s tudy, the incidence of

os teoporos is  was  h ig h  in patients  on sys temic s teroid
than those on inhaled forms. Calcula t e d  Odds  Ratio

showed that there was  a high risk in c id e n ce of

o s t e o p o ro s is  in  p a t ients  rece iv in g  s y s t e mic

corticos teroids  compared to patients  receiving inhaled

corticos teroids  and in patients  receiving corticos teroids

compared to normal.

In as thmatics , prolonged oral corticos teroid therapy

was  a definite risk factor for os teoporos is . However,

daily use of inhaled corticos teroids  (ICS) at dos e s  o f

<1000 mcg/day appears  to increase the ris k fo r

os teoporosis . Corticos teroid s  reduce the absorption of 

calc ium in the gut, increase the renal excretion of 

calcium, and s timulate bone resorption (probably

through the effect of parathormone) . In additio n, [4 ,14]

corticos teroids reduce the bone formation by directly 

inhibiting the os teob la s tic line and secondary to the 

associated hypogonadism . Mee ra n et al found  a[4]  

mean reduction of 42% o f the circulating os teocalcin 

measured in as thma or COPD patients  on long-term

pre d n isolone (>7.5 mg daily) and a 17% fall in the

bec lo me t h a s one group . Toogood and colleagues [2]  

observed an increase in BMD and decrease in vertebral

fractures associated with high cumulative doses  of ICS 

which may reflect bone repair following withdrawal
from ora l c orticos teroid therapy .W hen the effect of[15]
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Table 1: age, sex and body mass index (BMI) among patients and the control 

Control group Asthma groups COPD group P value Significance

------------------------------------------------

1 2 3

NE 36 21 24 30 45

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Age (mean±SD) 55.3±8.2 54.7±7 52.3±8.6 50.4±7.3 55.6±9.6 >0.05 NS

(years)

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Sex 12M-24F 3M-18F 3M-21F 30F 18M-27F >0.05 NS

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

BMI (kg/m2) 28.3±3.1 32.6±6.6 32.3±6.9 33±9.2 30.5±6.4 >0.05 NS

(mean±SD)

P is significant < 0.05

NS: non significant

Table 2: Bone mineral density  m eas u rem en t  in the proximal femur (PF) and the lumbar spine (LS) among all groups of patients and control.

Normal BMD% Osteopenia% Osteoporosis%

------------------------------------- ---------------------------------- -------------------------------------------

PF LS PF LS PF LS

Control group n=36 25% 50% 66.7% 50% 8.3%(b) 0% (ab)

Asthma groups

1n=21 42.9% 28.6% 42.9% 57.1% 14.2% (bc) 14.3% (ab)

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2 n=24 25% 25% 50% 50% 25% (abcd) 25% (ab)

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

3 n=30 20% 30% 20% 30% 60% (a) 40% (a)

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

COPD group n=45 33.3% 46.7% 46.7% 46.7% 20% (bcd) 6.6% (b)

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

P value >0.05 >0.05 >0.05 >0.05 0.03 0.02

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

significance NS NS NS NS S S

Values with different letters are significantly different.

Table 3: Calculated Odds Ratio as regard osteoporosis incidence in pro x i m al  fem u r (PF) &lumbar spine (LS) between patients on inhaled

corticosteroids and patients on systemic corticosteroids.

osteoporosis (PF) Non- osteoporosis Value 95% Confidence Interval 

------------------------------------------

Lower Upper

For cohort  patients on inhaled n=15 21.7% n=54 78.3% 0.556 0.282 1.093

steroids n=69

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

For cohort patients on systemic n=18 60% n=12 40% 3.00 1.063 8.468

steroids n=30

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

T otal number of cases 99

osteoporosis (LS) Non- osteoporosis Value 95% Confidence Interval 

------------------------------------------

Lower Upper

For cohort patients on inhaled n=9  13% n=60  87% 0.675 0.294 1.549

steroids n=69

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

For cohort patients on systemic n=9  30% n=21  70% 1.929 0.693 5.365

steroids n=30

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

T otal number of cases 99

Patients on inhaled corticosteroids include patients in asthma group 2 and COPD group.

Patients on systemic corticosteroids include patients in asthma group 3.

Value <1 = Low risk osteoporosis 

Value >1= High risk osteoporosis
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Table 4: C al cu l ated Odds Ratio as regard osteoporosis incidence in proximal femur (PF) & lumbar spine (LS) between patients o n

corticosteroids and control group.

osteoporosis (LS) Non- osteoporosis Value 9 5 %  C o n f i d e n c e  I n t e r v a l

------------------------------------------

Lower Upper

For cohort patients on corticosteroidsn=99 n=33  33.3% n=66  66.7% 1.375 1.023 1.848

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

For cohort control n=36 n=3 8.3% n=33 91.7% 0.250 0.036 1.735

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

T otal number of cases 135

osteoporosis (LS) Non- osteoporosis Value 95% Confidence Interval 

------------------------------------------

Lower Upper

For cohort patients on corticosteroids n=99 n=18  18.2% n=81 81.8% 1.444 1.172 1.781

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

For cohort control n=36 n=0  0% n=36  100% - - -

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

T otal number of cases 135

Patients on corticosteroids include patients in asthma group 2, asthma group 3 and COPD group.

Table 5: IL8, T NF-alpha and IGF1 among the studied patients' groups and control

Control group Asthma groups COPD group F P value Sig

-----------------------------------------------------

1 2 3

NE 36 21 24 30 45

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

IL8(ng/ml) 24.3±3.6 (a) 102.1±20 (b) 73.3±14.2 (c) 58.3±14.8(d) 98.3±90.9(bc) 6.7 0.0001 HS

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

T NF?(pg/ml) 107.7±41.2 120.9±38.4 79.9±16.8 62.8±12.4 89.9±77.2 1.90 0.125 NS

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

IGF1(ng/ml) 306.5±173 (a) 117.1±14.1(b) 88.8±24.7(c) 89.8±19.7(c) 107.1±76(bc) 11.1 0.0001 HS

Values with different letters are significantly different.

Table 6: Age, BMI, IL8, T NF-? and IG F -1 between normal BMD, osteopenia and osteoporosis of proximal femur (PF) and lumbar spine (LS)

of all patients and control groups.

Variables mean±SD Normal BMD Osteopenia Osteoporosis F P value Sig

 Age  (years) PF 53.7±8.3 52.6±7.9 56.5±9 0.916 0.407 NS

------------------------------------------------------------------------------------------------------------------------------------------------------------

LS 52.6±9.3 56±7.4 50.9±7.3 1.593 0.225 NS

BMI (kg/m2) PF 37±7.2(a) 28.9±5(b) 30.3±6.5(ab) 5.522 0.008 HS

------------------------------------------------------------------------------------------------------------------------------------------------------------

LS 33.6±6.9(a) 32.8±6(ab) 25.8±6(b) 4.211 0.02 S

IL8(ng/ml) PF 69.5±39.5 58±43.5 74.8±60.2 .525 >0.05 NS

------------------------------------------------------------------------------------------------------------------------------------------------------------

LS 52.3±29.5 75.9±60.4 61.9±21.3 1.189 >0.05 NS

T NF?(pg/ml) PF 82.5±32.5 87.3±37.2 109.4±81.8 1.118 >0.05 NS

------------------------------------------------------------------------------------------------------------------------------------------------------------

LS 90.9±42.7 84.5±43.3 113.4±84.5 .958 >0.05 NS

IGF1(ng/ml) PF 129.5±94.3 183.3±162.5 105.5±44.9 1.892 >0.05 NS

------------------------------------------------------------------------------------------------------------------------------------------------------------

LS 155.7±123.8 158.5±146.2 99.6±36.6 .696 >0.05 NS

Values with different letters are significantly different.

ICS on the bone density and bone markers  we re 

assessed, the type, dose and poss ibly form of d e livery 

of the treatment had an effect on the BMD . [16]

Retrospective case control s t udies  have reported 

decreased BMD in ICS users  compared t o control

subjects . Other s tudies , have  sugges ted that ICS[17 ,18]  

therapy appears  to have less  effect on BMD than did
oral adminis tration  which agreed with our fin d in gs .[7 ,8]

Macrophages  release cytokines  that may contribute
to t h e  chronic inflammation observed in pulmonary

conditions  such as  as thma and COPD. TNF-alpha, GM-

CSF, IL-6 and IL-8 were elevated in the lungs  of

subjects  with respiratory diseases . It was  shown that[19]

glucocorticoids  inhibit the transcript io n  of several

cy t o kin e s , in c lu d in g  IL-1 b e t a, TNF- alpha,

granulocyte/macro p h a g e  c o lo n y-s timulating factor
(GMCSF), IL-2, IL-3, IL-4, IL-5, IL-6, IL-11, and the

chemokines  IL-8, RANTES, MCP-1, MCP-3, MIP-1,

and eotaxin . Moreover, these cytokines  have been[19]

shown to affect bone remodeling in viv o and in

vitro . [20 ,21]

In our s tudy, there was  a highly s ta t is tical

s ignificant increase  in the mean values  of the serum

level  of  IL-8 in all patients  compared to the control
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Fig. 1: Mean values  of IL8 (ng/ml), TNFá (pg/ml) and IGF1 (ng/ml) among the s tudied patients ' groups  and

control.

(p=0.0001). The mean value of T NF-alpha also showed

an increase in group 1 as t h ma compared to the control

group confirming the increase in release in response to
chronic in fla mmation. Meanwhile, a reduction was

observed in group2 as thma, COPD group and in

group3 as thma. In contras t, in a s t u d y among 68 pos t-
menopausal females  with os teoporos is , a correlation

bet we en levels  of plasma IL-8 or TNF-  and BMD

was  not found .[22]

The IGF-1, a hormone with a potential role in

o s t e oporos is  s timulates  the differe n t ia t io n  a n d
proliferation of os t e oblas ts . IGF-1 may influence [23]

bone  ma s s  d ire c t ly  o r t h rough its  role in the 

preservation of the skeletal muscle mass . Our s tudy[10]

showed a decrease in the serum lev e l o f IGF-1 in

os te o p o rotic cases  compared to subjects  with normal

BMD. An association between inflammat ion and
h ormonal changes  has  been reported. The changes  in 

IGF-1 during catabolism may be explained either as  an 

a d a p t ive mechanism to facilitate the reduction o f 

anabolism at a time o f s t re s s  or by the fact that IGF-1

levels in tissue were  increased but circulating level of 

IGF-1 was reduced to countera c t  the catabolic effects 

at tissue level .   In ou r s tudy there was  a highly[24]

s tatis t ical s ignificant decrease in the mean value of
IGF1 in patients ' groups  compared to the control group

marked in groups  receiving corticos tero id s . It was

reported that the reduction in GH s ecretion induced by
ICS may n e gatively affect the bone metabolism in

as thmatic patients  but the adminis tration by inh a la tion

may have relatively less  impact on bone formation than
other corticos teroids . BMI, weight (kg)/height (m ),[25 ,26] 2

is  a s imple and inexpens ive index that is  often used as

a pro xy for overall health of populations . It is[27]

influ e n c e d by diet, lifes tyle, and environmental

factors . Increased body weight and BMI has  emerged[28]

as  a potential modifier of os teoporos is  risk . In our[29]

s tudy, the age was  matched between groups  (mean
value of 53.4years ). All subjects  were more  o r less

overweighed (BMI $25) , BMI showed reduction in[29]

os teopenia and os teoporos is  when compared to normal
BMD. These reduc t ions  were highly s tatis tically

s ig n ific a n t   in PF os teopenia (P=0.008) and

s tatis tically s ignificant in LS o s teoporos is  (P=0.02)
when compared to normal BMD. Evidenc e from the

National Os teoporos is  Risk Assessment (NORA) s tudy
demons trated decreased o d ds  of os teoporos is  with

increas ing BMI and repo rt e d BMI as  a BMD-

protective factor . M e c hanical loading on weight-[28]

bearing bones  and es trogen synthes is  in adipose tis sue

have been sugges ted as  poss ible mechanisms . [30]

In conclus ion, Os teoporos is  is  a  c o mplex disorder
in patients  with chronic inflamma t o ry ches t diseases

which may be due to corticos teroid use, increase serum

level of inflammatory mediators   like  TNF-alpha and
IL-8 and hormonal dis turbances  demons trated by a low

level of IGF-1.
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