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Decreased Bone Density in
Chronic Obstructive Pulmonary Disease
Patients

Kronik Obstriiktif Akciger Hastaligr Olan
Hastalarda Kemik Dansitesinin Azalmasi

ABSTRACT Objective: The clinical course of patients with chronic obstructive pulmonary disease (COPD)
is often complicated by the development of systemic effects one of which is osteoporosis. The purpose of
this study was to investigate potential risk factors for osteoporosis in COPD patients. Material and Meth-
ods: We conducted a cross-sectional study in 45 consecutive males with COPD recruited from the outpa-
tient clinic. Demographic data were recorded. Pulmonary function tests [percent of predicted forced
expiratory volume in 1 second (FEV1%), forced vital capacity (FVC), FEV1/FVC ratio], maximal inspira-
tory and expiratory pressures (MIP and MEP), arterial blood gas (ABG) analyses, endocrine tests related to
bone density and bone mineral density parameters (vertebral “T” scores (VTS) and femoral “T” scores (FTS))
were performed. Patients were allocated into three groups consisting of 15 patients each, according to his-
tory of corticosteroid (CS) use: Patients who have never used any CS, subjects who have been on inhaled
steroids (fluticasone dose equivalent to at least 250ug.day-1 propionate or 400pg.day-1 budesonide for at
least 36 months) or systemic steroids (methylprednisolone mean dose of at least equivalent to 20mg.day-1
of for at least two weeks). Results: Three groups were not different regarding osteoporosis. However, in sys-
temic CS group MEP and calcitonin levels were lower than those of inhaled CS group and never CS group
(p<0.05 for each). VTS was positively correlated with partial arterial oxygen concentration (PaO2), arterial
oxygen saturation % (SaO2) and body mass index (BMI) (r=0.44, p<0.01; r=0.49, p<0.01, r=0.34, p<0.05 re-
spectively). FTS was only well correlated with BMI(r=0.34, p<0.05). Conclusion: Bone densities were sim-
ilar into three groups. Parameters related with severity of COPD such as bronchoconstruction and
hypoxemia, along with low BMI were found as risk factors in the development of osteoporosis in COPD pa-
tients. Preserved MEP and calcitonin levels in inhaled CS group suggested that respiratory muscle strength
and bone resorption were not affected by inhaled CS opposite to systemic steroids.

Key Words: Pulmonary disease, chronic obstructive; body mass index; osteoporosis;
adrenal cortex hormones

OZET Amag: Kronik Obstriiktif Akciger Hastaligi (KOAH) tanili olgularin klinik seyri siklikla, osteoporoz
gibi, hastaliga bagh sistemik etkilerin gériilmesiyle komplike hale gelir. Bu ¢alismanin amact KOAH'1
olgularda osteoporoz gelisimindeki olas: risk faktorlerini aragtirmaktir. Gereg ve Yéntemler: Bu kesitsel
¢alismada poliklinige basvuran 45 sirali KOAH'l1 olgu incelenmistir. Olgularin demografik verileri ve
ayrintili 6ykiileri kaydedilmistir. Solunum fonksiyon testleri (SFT) [1.saniye zorlu akim hizi beklenen
yiizdesi (FEV1%), zorlu vital kapasite (FVC), FEV1’in FVC’ye orani (FEV1/FVC)], maksimal inspiratuar
ve ekspiratuar basinglar (MIP ve MEP), arteriyel kan gazlar1 (AKG), kemik mineral dansitesi ile ilgili
endokrin testler ve kemik dansitesi parametreleri (vertebral “T” skor ve femoral “T” skor) dl¢timii
yapilmistir. Olgular kortikosteroid (KS) kullanim 6ykiisiine gére 15 olgudan olusan ii¢ gruba ayrilmistir:
Hig KS kullanmamis olanlar, inhale KS (en az 36 ay boyunca giinde en az 250pg flutikazon propiyonat ya
da 400mg budesonide’e esdeger dozda, ya da sistemik kortikosteroid (en az iki hafta siireyle giinde ortalama
20mg metilprednizolon esdegeri) almis olanlar. Bulgular: Gruplar arasinda osteoporoz yoniinden anlamli
farklilik saptanmamistir. Sistemik KS, kullanan grupta MEP ve kalsitonin diizeyleri, inhale KS alanlara ve
hig KS kullanmamisglara gére diisitk bulunmustur (p<0,05 herbiri igin). VTS parsiyel arteriyel oksijen
konsantrasyonu (Pa0O2), oksijen satiirasyonu ve viicut kitle indeksi (VKI) ile pozitif iligkilidir(r=0,44,
p<0,01; r=0,49, p<0,01, r=0,34, p<0,05 sirasiyla) FTS ise yalnizca VKI ile iyi koreledir (r=0,34, p<0,05).
Sonug: Kemik mineral dansiteleri ti¢ grupta benzerdir. KOAH'1n siddetiyle ilintili olan parametrelerle
(bronkokonstriiksiyon ve hipoksemi) birlikte diisitkk VKI osteoporoz gelisiminde risk faktorleri olarak
bulunmustur. inhale KS alan grupta MEP ve kalsitonin diizeylerinin korunmus olmas: bunlarin ifade ettigi
respiratuar kas giicii ve kemik rezorpsiyonunun, sistemik steroidlerin aksine inhale steroidler tarafindan
etkilenmedigini diisiindiirmiistiir.

Anahtar Kelimeler: KOAH; viicut kitle indeksi; osteoporoz; kortikosteroidler
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hronic obstructive pulmonary disease
C (COPD) is characterized by airflow limita-

tion that is not fully reversible. The airflow
limitation is usually progressive and associated
with an abnormal inflammatory response of the
lungs to noxious particles or gases.! In the manage-
ment of COPD patients; physicians are mostly in-
terested in the evaluation of respiratory symptoms.
However, inflammatory mechanisms and hypoxe-
mia in COPD may also cause extra-pulmonary con-
sequences such as skeletal muscle weakness and
osteoporosis. This, in turn deteriorates the perfor-
mance status of the COPD patient. The risk of os-
teoporosis and osteopenia in COPD varies between
36-40% and 35-72%, respectively.? It is evident
that systemic corticosteroids (CS) cause osteoporo-
sis however the effect of inhaled CS on bone meta-
bolism has not yet been clarified.>*® Various other
factors including smoking, alcohol abuse, low body
mass index (BMI), vitamin D deficiency due to low
exposure to sunlight, hypoxemia, recurrent exa-
cerbations and immobility besides CS use can faci-
litate the development of osteoporosis in COPD
patients. This can cause vertebral or hip fractures
further limiting the patient’s exercise capacity and
worsening the health status.">!° Thus, early deter-
mination of osteoporosis may prevent these condi-
tions.?

We aimed to investigate the contribution of
clinical and demographic variables to bone loss in
COPD patients. We also aimed to show that
COPD severity including blood gases, pulmonary
functions, and respiratory muscle strength per se
could be major risk factors for osteoporosis and
thus, COPD should be evaluated as a systemic dis-
ease.

I MATERIAL AND METHODS
STUDY SUBJECTS

Forty-five clinically stable male COPD patients ap-
plying to Chest Diseases outpatient clinic of Anka-
ra University School of Medicine were enrolled in
the study. They were diagnosed and classified ac-
cording to “The Global Initiative for Chronic Obs-
tructive Lung Disease” (GOLD) criteria.! The
patients’ age ranged from 40 to 70 years. They were
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all on regular follow-up for at least three years in
our outpatient clinic.

Patients with a history of osteoporosis/osteo-
penia, any respiratory disease other than COPD, re-
nal, hepatic, endocrine, collagen tissue diseases,
diabetes mellitus, malignancy, metabolic bone dise-
ase, malabsorption, alcohol abuse, immobilization
and the ones on drugs affecting the bone density
(bisphosphonate, L-thyroxine, lithium, androgens,
etc.) were excluded from the study.

STUDY DESIGN AND METHODS

This study was approved by local ethical commit-
tee and conducted according to the principles of
the Declaration of Helsinki. Written informed con-
sent was obtained from all patients. The patients’
characteristics, including smoking habits (pack-ye-
ar) and medication history (type of drugs, doses and
duration) were recorded. Routine physical exami-
nation was performed. Their BMI were calculated.
Venous blood samples (10 ml) were obtained in the
morning and tested on the same day to obtain com-
plete blood count, biochemical profile and endoc-
rine parameters related to development of
osteoporosis. Serum morning plasma cortisol, free
testosterone, osteocalcin, calcitonin and urine fre-
e cortisol were measured by DSL®, USA (“Diagnos-
tic Systems Laboratory”) endocrine immunoassays;
serum parathyroid hormone (PTH) was measured
by Bio-DPC®, USA (“Diagnostics Products Coope-
ration”); serum 1.25-OH D3 was measured by
ICN®, USA; and somatomedin was measured by
immunotech in all patients. Arterial blood gas
(ABG) analyses were done while the patients were
breathing ambient air. Pulmonary function tests
(PFTs) including forced vital capacity (FVC), for-
ced expiratory volume in 1 second (FEV;) with its
ratio to FVC were measured by Spirolab-II (sensor-
medics, USA) while the patient was sitting and
his/her nose was closed; Maximal inspiratory and
expiratory pressures (MIP and MEP) were measu-
red by Vmax-229 (Sensormedics, USA). MIP was
obtained at the level of residual volume and MEP
was measured at the level of total lung capacity.
The measurements were made while the patient
was standing. The subjects were verbally encoura-
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ged to achieve maximal strength. The measure-
ments were repeated until five values varied by less
than 5% and sustained for at least one second; the
best value achieved was used in the data analysis.
BMD measurements were undertaken by Dual-
energy X-ray Absorptiometry (Norland XR-36) de-
tecting local T scores. The scores measured for
lumbar spine (L2-L4) (vertebral “I” score (VTS)),
and for femur neck (femur “T” score (FTS)). Accor-
ding to World Health Organization criteria, osteo-
penia was defined as a T score measured between
-1 and -2.4 South Dakota (SD) and osteoporosis as
a T score measured equal or less than -2.5 SD.!! Bo-
ne mineral content (g/cm?) of femur neck, trochan-
ter and Ward’s triangle were also measured.

Patients were allocated into three groups con-
sisting of 15 patients each, according to history of
corticosteroid (CS) use: Patients who never used
any CS (never CS group); subjects who have been
on inhaled steroids (inhaled CS group), or systemic
steroids (systemic CS group). Inhaled CS group
consisted of stable subjects, and the patients were
on fluticasone propionate dose equivalent to at le-
ast 250pg or 400pg budesonide.day! for at least 36
months, since the systemic effects such as markers
of bone formation can be obvious only during long-
term inhaled steroids treatment. Systemic CS gro-
up was on methylprednisolone, mean dose of least
equivalent to 20 mg.day” due to COPD acute at-
tack, during previous two weeks which is a suffi-
cient time for systemic side effects to occur.
Considering VTS levels, the patients were grouped
as normal (n:21), osteopathic [osteopenic (n:15) or
osteoporotic (n:9)].

STATISTICAL ANALYSIS

The Statistical Package for the Social Sciences ver-
sion 11.0 for Windows was used to analyze the da-
ta on a personal computer. Data were compared by
“One-way ANOVA”, “Kruskal-Wallis” and “Chi-
square” tests. “Spearman” correlation test was used
to evaluate the correlations between bone density
parameters and other parameters. Any p value
<0.05 was considered as statistically significant. Po-
wer calculations were performed to eliminate false
positive comparison results via NCSS_PASS prog-
ram.

I RESULTS

Characteristics of groups according to history of CS
consumption are shown in Table 1. The groups we-
re comparable with respect to their age, smoking
habits, BMI, FEV1, FEV1/FVC, PaO, and SaO,
(p>0.05). Mean inhaled steroid dose in inhaled CS
group was 895.46 + 45.17 pg.day' (median: 400
pg.day™) budesonide or equivalent. In systemic CS
group, mean and median doses of steroid were
38.34 + 18.12 mg.day! and 45 mg.day™, respecti-
vely.

In systemic CS group, MEP and calcitonin le-
vels (63.80 + 16.81 cmH,0; 9.87 + 6.89 ng/L) were
significantly lower than those of inhaled CS group
(88.40 +32.91 cmH,0; 19.87 + 12.37 ng/L) and ne-
ver CS group (72.00 + 18.56 cmH,0; 12.56 + 8.72
ng/L) (p<0.05) (Table 2). In power calculation
analyses, powers of > or = 80% for MEP and calci-
tonin were achieved.

According to VTS, nine subjects (60%) were
either osteopenic or osteoporotic (so called osteo-

TABLE 1: Characteristics of the study subjects (mean +SD).*
Never CS (n:15) Inhaled CS(n:15) Systemic CS(n:15) p
Age(years) 60.6+8.24 61.6+7.63 56.6+7.08 >0.05
Smoking (pack-years) 50.66+27.04 42,00+28.33 45.60+24.73 >0.05
BMI (weight/height2) 28.47+5.36 26.33+3.50 26.5145.32 >0.05
FEV1 (% of predicted) 39.26+17.33 39.06+19.93 33.86+17.12 >0.05
FEV1/FVC 55.59+11.11 55.06+10.67 51.62+10.75 >0.05
Pa0, (mmHg) 56.45+12.08 59.22+12.01 54.66+9.51 >0.05
820, (%) 86.42+8.75 88.97+5.24 86.84+7.52 >0.05

*: Groups were comparable with each other as these parameters did not show any difference.
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TABLE 2: Laboratory findings (mean +SD) in groups according to corticosteroid use.
Never CS (n:15) Inhaled CS (n:15) Systemic CS (n:15) p
MIP {cmH,0) 50.46+13.85 58.40+25.00 55.60+17.29 >0.05
MEP (cmH,0) 72.00+18.56 88.40+32.91 63.80+16.81 <0.05*
Calcitonin {pg/ml) 12.56+8.72 19.87+12.37 9.87+6.89 <0.05*
VTS 0.4+2.14 -1.15+1.64 1.33+1.81 >0.05
FTS 0.45+1.44 -0.06+1.25 0.04+1.17 >0.05
Femur neck (g/cm?) 0.91x0.17 0.86+0.14 0.86+0.14 >0.05
Trochanter (g/cm?) 0.82+0.16 0.79+0.14 0.71+0.11 >0.05
Ward’s triangle (g/cm?) 0.76+0.17 0.75+0.13 0.70£0.15 >0.05

*: Systemic CS vs never CS and inhaled CS.

MIP: Maximal inspiratory pressure; MEP: Maximal expiratory pressure; VTS: Vertebral T score; FTS: Femur T Score; CS: Corticosteroid.

pathic) in never CS group, 10 (66.7%) in inhaled
CS group and eight (53.3%) in systemic CS group
(Table 3). The number of the study subjects osteo-
pathic with regard to FTS were (13.3%) two in ne-
ver CS group, four (26.7%) in inhaled CS group and
four (26.7%) in systemic CS group (Table 4). The
number and the ratio of normal BMD and osteo-
pathic patients did not differ between the groups
according to VTS (p>0.05) or FTS score (p>0.05).

Osteopenic or osteoporotic patients according
to VIS had lower PaO, and SaO, than normal
BMD subjects (p<0.05) (Table 5). The other charac-
teristics did not differ significantly among the
three groups. According to VTS, osteopenic pati-
ents had significantly higher blood phosphorus
(1.26 + 0.17 mmol/L) and lower vitamin D values
(37.60 + 15.45 nmol/L) when compared to those
of normal (1.06 + 0.25 mmol/L; 61.12 + 35.97
nmol/L) and osteoporotic subjects (1.14 + 0.11
mmol/L; 39.60 + 13.87 nmol/L) (p<0.05) (Table 5).
In power calculation analyses, powers of > 85%
were achieved for about all significant parameters
given here.

VTS and FTS were both positively correlated
with BMI (r=0.34, p<0.05) (Figure 1a). VTS was sig-
nificantly correlated with PaO, FEV,% (Figure
1b-c) (r=0.34, p<0.05; r=0.30, p<0.05; respectively),
and FEV/FVC (r= 0.44, p<0.01). Similarly, corre-
lation was also found between VTS and SaO, (1=
0.49, p<0.01). VTS was negatively correlated with
serum phosphorous level (r=-0.29, p<0.05), while
FTS was positively correlated with serum somato-
medin level (r= 0.30, p<0.05).

Turkiye Klinikleri ] Med Sci 2010;30(2)

TABLE 3: Normal or osteopathic subject distribution re-
garding to steroid use according to either
vertebral T score. (Groups were not different in number
according to VTS).

GR * VTS Crosstabulation
VTS
Normal  Osteopat Total

GR never Count 6 9 15
% within GR 40.0% 80.0%  100.0%

inhaled  Count 5 10 15
% within GR 33.3% 86.7%  100.0%

systemic  Count 7 8 15
% within GR 48.7% 53.3%  100.0%

Total Count 18 27 45
40.0% 60.0%  100.0%

p>0.05; GR: group; osteopat: osteopathic; VTS: Vertebral T score.

TABLE 4: Normal or osteopathic subject distribution re-
garding to steroid use according to either
femur T score. (Groups were not different in number ac-
cording to FTS).
GR * FTS Crosstabulation
FTS
Normal Osteopat Total
GR never Count 13 2 15
% within GR 86.7% 13.3%  100.0%
inhaled  Count 11 4 15
% within GR 73.3% 26.7%  100.0%
systemic  Count 11 4 15
% within GR 73.3% 26.7%  100.0%
Total Count 35 10 45
77.8% 22.2%  100.0%
p>0.05; GR: group; osteopat: osteopathic; FTS: Femur T score.
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TABLE 5: According to vertebra ‘T’ score (VTS), PaO,, SaO,, blood phosphorus and 1-25-OH D3 values. (Osteopenics-
osteoporotics had low oxygen and saturation levels and osteopenics had low vitamin D/phosphorus levels).
Pa0, Sa0, 1-25-OH D3 (pg/L) Phosphorus(mg/dl)
(median) (median) (median) (median)
VTS
Normal 60.72+9.82 90.2246.5 24.45+14.39 3.32+0.79
(n:21) (61.10) (92.70) (23.40) (3.50)
Osteopenic 55.18+12.30& 86.48+5.64& 15.04+6.18" 3.94+0.54*
(n:15) (53.70) (88.60) (14.20) (4.10)
Osteoporotic 50.22+9.27# 82.38+8.63¥ 15.84+5.55 3.58+0.36
(n:9) (51.40) (80.40) (17.50) (3.50)
&: p<0.05, Osteopenic vs normal,, #: p<0.05, Osteoporotic vs normal, ¥: p<0.01, Osteoporotic vs normal, *: p<0.05, Osteopenic vs normal
a b =]
Pl 3, Pl 05 r=iLdd, p=0ad =i LS
! AT an '_". = | - et Ty : _.:".l':'l_ K 3
) E o : = M :
H 3 ] o) 3 X i ¥ v ] L - Ll . -~
aH o

FIGURE 1: Correlations; a) VTS and BMI (r=0.34, p<0.05) b) VTS and Pa02 (r:0.44, p<0.01) ¢)VTS and FEV1% (r:0.34, p<0.05).
VTS: Vertebral T score; BMI: Body mass index; PaO,: Arterial oxygen pressure; FEV1: Forced Expiratory volume in 1 second.

I DISCUSSION

We examined BMD in COPD patients grouped ac-
cording to CS consumption; the never CS, the inha-
led CS and the systemic CS groups. They were
comparable with respect to age, smoking habits,
spirometric test results and arterial blood gas analy-
ses.

It was reported that some patients with chro-
nic bronchitis on only bronchodilators had low tra-
becular BMD while others on oral CS had both
lower trabecular and cortical BMD." The present
study groups were comparable with respect to
BMD parameters, however, independent of the CS
use, some of our COPD patients had osteopenia or
0steoporosis.

524

A case-control study involving a large group
of subjects has shown an association between the
exposure to high doses of inhaled CS and the risk of
osteoporotic fractures. The authors have also clai-
med that patients with severe obstructive airway
disease had a high risk of fracture.”® In the HUNT
study, a significant association was observed bet-
ween inhaled CS use and lower BMD. No dose-res-
ponse association was observed between inhaled
CS and BMD attributed to narrow dose range. No
difference in BMD by type of inhaled CS had been
observed either.'* EUROSCOP, one of the largest
longitudinal studies showing effects of inhaled CS
on BMD, indicated that long-term treatment with
inhaled budesonide, at a dose of 800 pg.day™, had
no significant effects on BMD or fracture rate in
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COPD patients.” Although our study was not per-
formed in a large study group, some patients in our
inhaled CS group were osteopathic without any
fracture history. This inconsistency may be attri-
butable to the limited number of patients in the
present study.

CS affect the proximal muscles via reduction
of glutamine synthetase activity.'® Cumulative CS
doses have been documented as the most impor-
tant factor in the development of myopathy in the
intubated patients with COPD acute exacerbati-
on.'” Muscle atrophy frequently occurs in COPD
patients limiting the exercise capacity and jeopar-
dizing the quality of life.'® We measured MEP to
evaluate the function of respiratory muscles in the
present study. Consistent with the findings in the
previous studies, MEP value was significantly lo-
wer in systemic CS group than that of both inhaled
CS and never CS groups, suggesting respiratory
muscle strength was not affected by inhaled CS.
Thus inhaled CS can be safely used in COPD pati-
ents as needed. As expected, osteoporotic and os-
teopenic patients accumulated in the systemic CS
group. These findings suggested that systemic CS
not only affect bone mineralization but also impa-
ir respiratory muscle strength.

Calcitonin is a protective hormone against the
development of osteoporosis due to its anti-resorp-
tive effect.” In a study investigating anabolic ef-
fects of salmon calcitonin on the skeletal tissue in
female rats with CS induced osteopenia, once sal-
mon calcitonin was administered, skeletal resorp-
tion decreased and bone formation was
stimulated.?’ In our study, systemic CS group had
lower calcitonin levels than those of inhaled CS
group and never CS group showing that systemic
CS might deteriorate the bone resorption/formati-
on equilibrium whereas inhaled CS did not alter
calcitonin level resulting in a protective effect on

bone resorption.

Regular evaluation of some biochemical mar-
kers of bone metabolism such as serum osteocalsin,
calcium or alkaline phosphatase levels, and BMD
would be helpful for detecting any detrimental
changes of bone in COPD patients.” There is a re-
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verse mechanism between phosphorus and calci-
um. When phosphorus reuptake increases, its sec-
retion decreases. Additionally, systemic CS can
reduce the calcium reuptake from renal system
while increasing the urinary secretion.?? Osteope-
nic patients of the present study had higher serum
phosphorus values than normals and osteoporotics
suggesting that osteopenics were losing calcium
more than other groups enhancing the develop-
ment of osteoporosis. Osteoporotics might have be-
en no longer losing calcium due to lack of calcium
storage. In addition, phosphorus was found to be
negatively correlated with VTS, showing that se-
rum phosphorus level was directly related to BMD
like a promoting factor.

Vitamin D has a primary role in the minerali-
zation of bone matrix. In our country, vitamin D
deficiency is reported to be common (%33.4)
among elderly people probably due to their cloth-
ing habits.” In a study investigating the effects of
weight and vitamin D on bone density in 71 candi-
dates of pulmonary transplantation for pulmonary
diseases, vitamin D deficiency was detected in both
thin and normal-weight patients. However, a posi-
tive correlation was observed between vitamin D
deficiency and low FTS in only thin patients.?* Os-
teopenic subjects of the present study had docu-
mented vitamin D deficiency.

BMI is a well-known factor influencing the
bone density.” In postmenopausal women, low
BMI has been shown to be a considerable risk fac-
tor for the development of osteoporosis.?® In anot-
her study, obesity was shown to protect against
osteoporosis.” In good agreement with these re-
sults, our data demonstrated that BMI of COPD pa-
tients was positively correlated with both FTS and
VTS. Most of the present patients’ BMIs were hig-
her than 18.5 except for two. This may account for
its protective effect against osteoporosis in subjects
of the present study, despite inhaled and/or syste-
mic CS consumption.

Among 104 COPD patients, ones with osteo-
porosis had lower FEV/FVC than the ones with no
osteoporosis at all.> Another study show that the
extent of pulmonary emphysema significantly cor-
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related with reduced bone density.” Supporting
this, we observed significant correlation with VTS
and FEV ;% or FEV/FVC showing that osteoporo-
sis risk increased as COPD progresses. The prog-
ression of COPD might have led to osteoporosis as
such subjects might have needed more CS; these
subjects with severe hypoxemia might have decre-
ased mobility and sunlight exposure further affec-
ting the bone metabolism negatively.

Hypoxemia is an important risk factor in the
development of osteoporosis. BMD of COPD pati-
ents on long-term oxygen therapy for two years has
been found significantly lower when compared to
the ones who never need oxygen therapy.?” Com-
patible with these findings, in the present study,
osteopenic or osteoporotic patients with regard to
their VTS had lower PaO, and SaO, compared
with normal BMD subjects. As hypoxemia deve-
lops in COPD patients, all systems can be affected.
Patients on oxygen therapy remain immobile and
this further enhances the development of osteopo-
rosis. PaO, and SaO, values also found to be corre-
lated with VTS. Hence, we suggest that COPD
patients with evident hypoxemia should also be
evaluated for osteoporosis.

Somatomedin is an important growth factor
for bone restoration. Disturbance in the growth
hormone (GH)-somatomedin C axis is known to be
related with a decreased bone formation. It has be-
en demonstrated that human recombinant GH tre-
atment improves accumulation of bone mineral in
patients with cystic fibrosis.** Data of a study searc-
hing age-related femoral bone loss in men, the ma-
jor effect has been explained by the age-related
increase of PTH and decrease of insulin-like
growth factor-1.3! In the present study we exclu-
ded the patients over the age of 70 years to rule out
the effect of ageing on bone formation. Although

526

our subjects were not that old, we found a signifi-
cant correlation between FTS and serum somato-
medin level. Thus, the deeper the hypoxemia is, the
lower the somatomedin production, further decre-
asing the BMD.

Significant correlations were observed betwe-
en VTS and BMI, FEV %, PaO,, SaO, and somato-
medin. While COPD gets worse, osteoporosis also
gets more severe. This interaction can easily be de-
duced in the correlation analysis of VTS and FTS
scores with PFT in the present study. In other
words, when VTS and FTS decrease, PFT decrea-
ses, too. A number of studies demonstrated that
subjects with low values of spirometric parameters
were under high risk for osteoporosis.?>*323¢ Thus,
COPD patients should be followed-up for BMD,
BMI and hypoxemia at appropriate periods to avo-
id possible bone loss.

Development of osteoporosis in COPD is mul-
tifactorial. Bronchoconstruction and hypoxemia
are contributing risk factors for development of os-
teoporosis. Immune mechanisms and biochemical
changes on bone turnover and physical inactivity
causing immobility further promote osteoporosis.
Among the drugs, systemic steroids interfere with
both skeletal and muscular tissue metabolism re-
sulting in osteopathy and muscle weakness. There-
fore, inhaled steroids should be the first choice in
COPD since they are free of serious side-effects.
COPD patients should be carefully followed up not
only for spirometric tests and blood gas analyses
but also for osteoporosis and respiratory muscle
strength.
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