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ABSTRACT

Objective: the aim of the study is to assess the effect of Inhaled steroids on bone density in male
patients with bronchial asthma.

Methods: this retrospective analysis included 102 male patients with bronchial asthma, mean age 51
years (range; 22-80). All has been using inhaled beclomethasone dipropionate or budesonide with
average dosage of 800 ug/day (600- 1200) at least for the last year. Patients then were subdivided into 3
groups according to duration of inhalational steroid use: group 1: < Syears (n= 17), group 2: 5-10 years
(n=57) and group 3: >10years (n= 28). Bone mineral density was measured from lumbar spine (L1-4)
and non dominant proximal femur by dual energy X-Ray absorptiometry with a Hologic QDR-1000
densitometer (Holologic Inc., Waltham, Mass). ANOVA test was used in statistical analysis and P<0.05
was considered significant

Results: Over all frequency of osteoporosis and osteopenia within our study group were 48% and
43% respectively. In the left femur, those values were 58% and 8% respectively. Frequency of
osteoporosis in lumbar vertebrae and left femur in the above 3 groups classified according to duration
of inhalational steroid use were: group 1: 6% & 0%, Group 2: 42% & 9% and group 3: 71% &5%
respectively. BMDs, T-scores and Z- scores were lower in group 2 and 3 compared to group 1(p<0.05).

Conclusion: our study shows high frequency of osteoporosis among men treated with inhalational
steroids. Therefore, screening strategy is recommended within 5 years after initiation of treatment.
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Introduction therapy be initiated earlier in the course of

The potential of increasing osteoporosis with asthma.” . . .
inhaled corticosteroid asthma therapy is a Prolonged use of qralzcortlcostermds is a risk
concern because of the availability of more  factor for osteoporosis. ® However, the effect of
potent inhaled corticosteroid agents and mhal_ed corticosteroids (IC)_ on pone mlne_ral
recommendations that inhaled corticosteroid ~ density (BMD) of asthmatic patients remains
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controversial. Some studies concluded that BMD
was significantly different in comparison with
control subjects.®*®  Studies have shown that
osteoporosis and vertebral fractures are quite
common in patients with advanced COPD and
bronchial asthma using IC and have showed a
significant relationship to the morbidity and
mortality of these patients.©

Osteoporosis is rare among men compared to
women, and this group of patients is not well
screened for osteoporosis. Whether male patients
with bronchial asthma and COPD who had been
treated with IC have a high frequency of
osteoporosis, and whether these patients require
treatment and screening strategies to decrease
osteoporotic fracture is not well established.

This retrospective study included group of male
patients with Bronchial asthma with history of
using inhaled steroids for the last several years.
We included patients referred from out patient
clinics, to assess bone density using dual energy
x-ray Absorbtometry (DEXA scan). Our analysis
included bone density in this group, to determine
the frequency of osteopenia and osteoporosis,
and whether preventive and screening strategies
to decrease osteoporotic fractures should be
added to the management of those patients.

Methods

After excluding 11 patients, this retrospective
analysis included 102 men with bronchial
asthma. There mean age was 51 years (range; 22-
80).They were referred from out patient
departments of Royal medical services hospitals
to Nuclear Medicine department for Osteoporosis
assessment.  Patient's records for alcohol
consumption, previous fractures, orchidectomy,
thyroid function abnormalities, hormones and
calcium intake were investigated, and
consequently 11 patients were excluded.

Height and weight of patients were measured
and body mass index was calculated.

All patients have been treated by IC for more
than one year ranging from 1 to 20 years with
doses ranging from 600 to 2000ug/day.

Patients were subdivided into 3 groups
according to duration of inhalation steroid use
into: group 1: < byears (n= 17), group 2: 5-10
years (n=57) and group 3: >10years (n= 28).

Bone mineral density from lumbar spine (L1-
L4) in the posteroanterior projection and femoral
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neck (left side), was measured with dual-energy
x-ray absorptiometry (QDR 1000; Hologic).

The results were reported as absolute densities
(in grams per square centimeter) and as T scores
and Z scores. T score refers to the number of
standard deviations by which the observed bone
density (in grams per square centimeter) deviates
above or below the predicted normal bone
density for young adults, while Z score express
the number of standard deviations deviates above
or below the predicted bone density for that age
group. Osteopenia (low bone mass) was defined
as T-score ranging between 1 and -2.5, while
osteoporosis was defined as T-score < -2.5.
Semiquantitative elaboration of all T and Z
scores were in comparison with preset ethnic
group normal values, and not in comparison with
Jordanian population data. ANOVA test has
been used in statistical analysis and P<0.05 was
considered significant.

Results

First group of patients (Group 1): BMD values
for Lumbar spine (L1-L4) were ranging
from1.0884 to 0.4296 with a mean value of 0.776
g/cm2. T scores for lumbar spine were ranging
from (1.2) to (-4.2) with a mean value of (-1.36).
Z- Scores for lumbar spine were ranging from
(1.1) to (-1.7) with a mean value of (-0.95).
Second group of patients (Group 2): BMD values
for Lumbar spine (L1-L4) were ranging from
0.942t00.3442 with a mean value of 0.686 g/cm2.
T scores for lumbar spine were ranging from (0)
to (-4.9) with a mean value of (-2.1). Z- Scores
for lumbar spine were ranging from (0) to (-3.8)
with a mean value of (-1.7) Third group of
patients (Group 3): BMD values for Lumbar
spine (L1-L4) were ranging from 1.0762 to
0.393with a mean value of 0.625 g/cm2. T-
scores for lumbar spine were ranging from (1.1)
to (-4.5) with a mean value of (-2.6). Z-scores for
lumbar spine were ranging from (0.4) to (-3.5)
with a mean value of (-2.25). BMD values, T-
scores and Z-scores were significantly lower in
group 2 and 3 compared to group 1(p<0.05).

T-scores for left femur in group 1 were ranging
from 2.2 to -2.5 with a mean value of -1.1,
and in group 2 were ranging from 2.9 to-3.4
with a mean value of -0.68, while in group
3 were ranging from 1 to -2.7 with a mean value
of -1.
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Table I: Patient's characteristics and DEXA scan results in the 3 groups of patients divided according to duration of IC

use:
Group 1 Group 2 Group 3 Significance
(n=17) (n=57) (n=28)
Age 31-76( 48) 22-75 (39) 30-78(52) NS
BMI 18-34 14-36 19-34 NS
(25) (24) (24)

Duration of IC use in 1-4 (2.8) 5-10 (5.7) 10-20 (13.5) S

(years) *P=0.00(F=104)
#P=0.00 (F=70.6)

Daily Dose of IC 800-2000(850) 700-2000(800) 600-2000(820) NS

(L1-L4)

BMD(gm/cm2) 1.0884-0.4296 0.942-0.3442 1.0762- 0.393 S

mean 0.776 (0.686)* (0.625)# *P=0.01(F=6.8)
#P=0.003 (F=9.9)

(L1-L4)

T-score (1.2)- (-4.2) (0)- (-4.9) (1.1)-(-4.5) S

(Mean) (-1.36) (-2.1)* (-2.6)# *P=0.001 (F=11.4)
#P=0.003(F=9.9)

(L1-L4)

Z-score (1.2)- (-1.7) (0)- (-3.8) (0.4)-(-3.5) S

(mean) (-0.95) (-1.7)* (-2.25)# *P=0.017 (F=6.1)
#P=0.004 (F=9)

(Left femur) (2.2)- (-2.5) (2.9)- (-3.4) 1)-(-2.7)

T-score (-1.1) (-0.68) (-1) NS

Significance between groups 1 and 2(*) and groups 1 and 3(#) derived from ANOVA test.

Table 11 Frequency of osteopenia and osteoporosis in Lumbar spine (L1-L4), according to DEXA scan T- scores and

WHO criteria.
Duration Normal Osteopenia Osteoporosis Total
(Low bone mass)
<5 years (2 out of 17) 12% (14 out of 17) 82% (1 out of 17) 6% 17
(5-10) years ( 5outof57) 9% ( 28 outof 57) 49% (24 out of 57) 42% 57
(10-20) years (2 out of 28) 7% (6 out of 28) 21% (20 out of 28) 71% 28
Total 9% 47% 44% 102

Table I11: Frequency of osteopenia and osteoporosis in left proximal femur (NOF), according to DEXA T- scores and
WHO criteria

Duration Normal Osteopenia Osteoporosis

(Low bone mass) Total
< 5years (13 out of 17) 76% (4 out of 17) 24% (O outof 17) 17
(5-10) years (18 out of 57) 32% (134 out of 57) 60% (5 out of 57) 9% 57
(10-20) years (10 out of 28) 36% (14 out of 28) 50% (4 out of 28) 14% 28
Total 40% 51% 9% 102

There was no significant difference in T-scores
between the 3 groups (p> 0.05).

Table 1| shows patients characteristics and
DEXA scan results in the 3 groups of patients
divided according to duration of IC use.

Over all frequency of osteoporosis and
osteopenia within our study group were 48% and
43 % respectively. In the left femur those values
were 58% and 8 % respectively. Frequency of
osteoporosis in lumbar vertebrae and left femur
in the above 3 groups classified according to
duration of inhalational steroid use were: group
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1: 6% and 0%, Group 2: 42% and 9% and group
3: 71% and 5% respectively. Table Il shows
frequency of osteopenia and osteoporosis in L1-
L4 in the 3 groups according to duration of IC
use. Table Il shows frequency of osteopenia and
osteoporosis in left proximal femur within the 3
groups.

Discussion

In the literature there are many cross-sectional
and prospective studies that showed the negative
effects of inhaled corticosteroids on bone
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metabolism and bone mineral density.

El et al ® reported lower bone density in
asthmatic patients using low dose inhaled
corticosteroids compared to healthy controls but
it is still unclear if asthma by itself is a risk factor
for osteoporosis. Packe and Hanania found that
bone mineral density was reduced in asthmatic
patients using high dose inhaled
corticosteroids.®® Study by Wong et al found an
inverse relationship between cumulative inhaled
corticosteroid dose and bone mineral density in a
large cross-sectional study both before and after
adjustment for age and sex. In their study the
median duration of treatment was 6 years and the
median cumulative dose was 876 mg and most of
the patients were premenopausal.™

Some authors reported minimal or no
significant change in bone density in patients
with BA during the first few years after IC
use.’*®  Kuan et al correlated the change in
those patients to aging and low BMI.“? Even in
our study the frequency of osteoporosis during
first 5 years of IC use was relatively low (6 %).
We believe that this period is not enough to
induce significant effect and cause osteoporosis,
and the only one case of osteoporosis and cases
of ostepenia in first group can be due to aging
process rather than IC effect. On the other hand,;
our study shows significant difference in BMDs,
T-scores and even Z-scores in the other 2 groups.
Also, the marked increase in frequency rate by
more than 4 folds in the group of patients that has
been using IC for more than 5 years can support
the 1C effect. This difference can't be explained
by aging and secondary cause due to IC effect is
more convencing.

Osteoporosis affects 40% of white women older
than 45 years of age and 15% of white men older
than 50 years of age in United States."® In our
group study IC had tremendous effect on bone
density and frequency of osteopenia and
osteoporosis. Over all frequency of osteopenia
and osteoporosis in our study group were 47%
and 44% respectively.

Most our study group (83%) has been using IC
for more than 5 years which can explain the high
frequency of osteopenia and osteoporosis in our
study group. Such finding can recommend the
need for DEXA scan screening for all patients
before 5 years after initiation of I1C therapy.
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In many studies oral corticosteroid treatment is
a confounding factor and some of them were
criticized because the possible effect of oral
corticosteroid that these patients had taken was
not fully taken into account.®°”  So we
excluded the patients if there was a course of oral
or parenteral corticosteroids over the last six
months. Still; no one can tell if this period is
enough, and if persistent effect of previous
systemic Cortisone administrations is present.
Also; these results can show the importance of a
future prospective study of asthmatic men before
or just started on inhaled steroids, with follow-up
over two or three years, if not more.

Corticosteroids have been thought to
predominantly affect trabecular bone,) although
some studies suggest that cortical bone may be
affected to a similar extent.**® Our results show
the predominant effect on trabecualr bone
compared to cortical bone. Frequency of
osteoporosis and osteopenia in trabecular bone
were 44 % and 47%respectively vs. 8% and 51%
in cortical bone.

This study had some limitations that probably
affected our results; first one is the absence of
real control group due to the retrospective nature
of this study and lack of routine screening for
healthy men or asthmatic patients with out IC
use. In our study design we compared 3 groups
which were different in duration of IC use, and
first group (<5 years IC use) was considered a
control group during our analysis. The second
limitation was the relatively low number of
patients. Also; the absence of serial measurement
to monitor the rate of bone loss in our study
group can be considered a limitation in this
study. To our knowledge, this study was the first
one that investigated the effect of IC on bone
density exclusively in men.

Conclusion

Osteoporosis is frequently encountered among
men patients with  BA using Inhaled
corticosteroids. This effect appears to depend on
duration of use and consequently on cumulative
dose. This effect can be expected within 5 years
of IC wuse, and such patients may require
treatment and screening strategies to decrease the
risk of osteoporotic fracture.
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