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Management and Treatment of Osteoporosis in Patients
Receiving Long-term Glucocorticoid Treatment:
Current Status of Adherence to Clinical Guidelines
and Related Factors
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Abstract

Objective The aim of this study was to evaluate the adherence of guidelines for the management and treat-
ment of glucocorticoid-induced osteoporosis, and to investigate whether 1t is associated with factors such as
age, gender, glucocorticoid dose; physician specialty, and size of facility.

Methods This was a cross-sectional study utilizing administrative data. from a database of health insurance
claims (2004-2007); 2,368 patients who received glucocorticoid treatment for=90 days were extracted. The
guideline adhérence was deterrmned by evaluations based on glucocorncmd prescnpuon dose, prescription of
anti-osteoporosis drugs, and whether or not bone mineral density was measured.

Results Overall proportion of guideline adherence was 23.3%. In cases in which the equivalent dose of
prednisolone was<5 mg/d and=75 mg/d, the adherefice was 8.3% and 30.5% respectively; Factors correlating
with low ‘adherence included young age, male gender, and lower glucocorticoid doses. Surgery and otolaryn-
gology specialties had lower adhierence than internal medicine. Smaller clinical facilities had lower adherence

than larger facilities.
Conclusion

The adheren’ce‘ of guidelines f'or' the man’agement and tr’eat‘me'nt of glucOCorticoid-induced 0s-

groups and med1ca1 care prov1ders w1th laroe dev1at10ns from the guldehnes
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Introductlon

Glucocorticoids are used w1dely for their strong anti-
inflammatory and - immunosuppressive . effects. There are
many side effécts to long-term: glucocorticoid use, an impor-
tant one of ‘which is osteoporosis and ‘subsequent bone: frac-

ture (1-3). A 1996 study by the American College of Rheu- -

matology revealed that 20% of osteoporosis patients in the
U.S. were induced by glucocorticoids and that 25%-of pa-
tients under long-term glucocorticoid treatment had bone
fractures (4). It has beén reported that the risk of new verte-

glucocorticoid-induced osteoporosis,. gmdehne adherence

bral fractures reaches its peak at 3-6 months aftér initiation
of oral glucocorticoid treatment (5), and the importance of
early management has been recognized.

Since 1996, the efficacy of anti-osteoporosis drugs has
beer reported in some large-seale clinical trials (6). The effi-
cacy of drugs used to treat. glucocorticoid-induced osteopo-
rosis  (GIOP) “has - also -been - established. = Specifically,
bisphosphonates - are effective in - preventing -and treating
bone loss in GIOP patients (7-9). Although less effective;
activated vitamin D and ‘vitamin K, also have been teported
to prevent bone fractures (10, 11). In the U.S. and Europe,
méanagement = guidelines  for - GIOP »were published - in
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I Using ‘ot planning touse ral g]ixéoﬁﬁrticdids~‘f6r2;37'mﬁnths l

| Prior Sagility fracture or new fractures during treatment |

Yes.

o ‘ -
BMD BMD:
%YAMS 80, %YAM <80
— P
PSE equivalent PSL equivalent
<5 mgfi >5mg/d
| General Guidance and follow-up | | General Guidance and treatment
-Géneral guidance

Lifestyle guidance, rutritional guidance and exercise therapy.ate based on

‘those for primary ostésporosis

-Follow-up- observatmn (routine thonitoring)

ty measurements-and X-rdyof thé thoracolimbatrspine
egular basis (every 6 months to T year)

Dﬁi;) trcatmcnt anti- ésteopomsm drug therapy
1. B1sphosphonates are first-linedrugs. .
2. Activated vitamin D and vitamin Ky are secand-Tine drugs

YAM: the Young AdultMean (20:44 years old).

BMD: Bone Mineral Density-
PSL: prednisolone:

These guxdelmes cover, a patient. >18yearsofage
Def'mmon of traglhty fractares is the same as-that fort primary osteoporosis
BMD‘measurements are based on'those for “prifiary ogteoporosis: (2000 Teviséd:

edition)

Japan (20(}4 edmon) (13)

1996 (3, 12) and have since been revised. In Japan, the
“Guidelines for the Management and  Treatment of
Ghucocorticoid-indiiced  Osteoporosis” was: released: for the

first-time in 2004 (13). The guidelines apply to. patients 18

years of age or older who are using or planning to use: oral
glucocorticoids for=3 months; and they emphasize manage-
ment and treatment from an early stage (Fig: 1).

After the release of the guidelines in Japar, no:large-scale

study on the state of adherence to guidelines in clinical
practice has been conducted. Since glucocorticoids are used.
widely. ‘regardless of specialty, adherence to the guidelines:

may differ among specialties. In addition, osteoporosis is

more frequently seen in postmeriopausal women and the eld--
erly (14), thus management and treatment may not be. suffi-
c1cnt1y conducted for males or young patlents under long-,

T08is. treatment, ‘various ‘mals, h;w,e been,conducted,v some. of g

which have been effective (15, 16). On. the other hand, the
previous. trials on. GIOP have shown low efficacies (17, 18),

and it is important to know what - characteristics. of the pa-

tient and clinical setting:should be mtervened.

It ‘has recently become clear that thefe is a mscrepanoy
between clinical evidence and actual practice (19, 20). Im-
proving the quality of clinical practice requires not-only de-

termining evidence, but also implementing the means to im--

prove this evidence. The propagation of a recommended

treatment: through clinical guidelines is one method .of dis-

seminating evidence (21): Investigation: of How well guide-

lines are 'adhéred to and the factors related to adherence will
aid in recognizing the deviation of -actual clinical practice
from the: guidelines. We used a databasé of health insurance
claims: (receipts) to: study adherence to guidelines for the
management and treatment of GIOP, and its relation to fac-
tors such as age, gender, glucocorticoid dose,. physician spe-
cialty, -and facility size.

Materials and Methods

Study design

The Japan Medical Data Center Co., Ltd (IMDC) (22)
has constricted and mun a database of health insurance
claims ‘data from health insurance unions i Japan: JMDC-
MDB (medical database). This database inclides 530,000
cumulative. insured persons; mainly company employees and
their family. members, from January 2004 to December
2007. Individuals who fulfilled the criteria for the guidelines
were selected from the JMDC-MDB ‘and a cross-sectional
study was carried out:
Participants

‘This study utilized cases in which oral glicocorticoids
were prescribed. continuously for=90 days. We extracted
cases from the IMDC-MDB that included at least 3' months

of treatment in which oral glucoeorticoids: were preseribed
for at least 28 days during the study period and in which: the
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A) Prescnpf nof a

+ Patients taking <5 mg/d PSL.equivalent
- anti steoporosis drugs (drug therapy)
(Dmg therapy was assumed to be initiated due to-a. hlstory of
fracﬂlty fracture or BMD value).
B) Routine measurement of BMD (monitoring):
+ Patients taking =5 mg/d PSL equivalent

C) Prescription of anti-osteoporosis drugs (drug therapy)

Fignre 2. Standards for determining adhererice to the guidelines.

patient was 18 years of age or older. Of these cases; exclu-
‘sion: criteria were those: in: which the prescription was. con-

tinuous for<90 days; hypopituitarism or -adrenal gland-dys-

function. necessitated supplementation. of adrenocortical hor--
mones; special conditions such as palliative care. were:
thought to be due to- malignant tumors and the: prescribed

dose of glucocorticoids was unclear.

The: background information: obtamed from the IMDC-

MDB for each participant included year of birth, gender, de-
tails of oral glucocorticoid, prescriptions, physician. specialty,

and fac111ty size. The prescribed dose of glucocorticoids was:

calculated by converting the dose to the equivalent of pred-

nisolone’ (PSL). When the' dose changed during the course
of -the treatment; the maximum mean dose of 90 continuous.
days was used. When oral glucocotticoids were prescribed

by physicians in multiple specialties, the specialty which
‘was primarily responsible for prescnbmg glucocort1oo1ds

was used. Facilify size was divided into. four groups: clinic:

(0-19 Dbeds); small hospital 20-199 beds); medinm-sized
hospital (200-499 beds), and large hospital (=500 beds).

Measurement of adherence to gu;delmes

Adherernce to- guxdelmes was used .as the main outcome:
‘measurement. According to the flowchart in the guidelines.

Fig. 1) ‘anti-osteoporosis- drug therapy is recommended for
patients with previous fragility fractures, patients who had a

‘bone: fracture occur during treatment, and those in whom.
bone- mirieral. density, (BMD) was<80% of the young adult’
mean (YAM). The guidelines list bisphosphonates as the
drugs:of choice for this freatment; with activated vitamin Ds
or vitamin Ks ‘as alternatives. Since: the disease: name-on the:

health insurance. claims .did 1ot always represent the actual

disease and- they Jacked: information on results of ‘medical.
tests performed, adheérence to guidelines in this study was:
‘evaluated based on- glucocorticeid prescription dose, pre-
scription of anti-osteoporosis. drugs, and whether or not

BMD was measured (Fig. 2).

Bone fracture: tisk inicreases: dose-dependently with -gluco-
corticoids, and-it has been reported that 5 mg/d PSL is the

threshold dose beyond - which bone - fracture. risk in-
creases (5): Consequently, the: Japanese guidelines. recom-
mend routine monitoring (every © months to 1 year) by

BMD: measurement and X-ray of the thoracolumbar spine

for patients taking<S mg/d PSL, and drug therapy regardless

of BMD value if the PSL dose is=5 mg/d. In cases in
which an anti-esteoporosis drug was prescribed during glu-
cocorticoid treatment with<5 mg/d PSL, it was assumed that
preseription: of anti-osteoporosis drugs was initiated due to a
prior fragility fractire or low BMD measurements;. and it
was considered as adherence to-guidelines (Fig. 2, A). When
anti-osteoporosis drugs werenot prescribed, routme monitor-
ing -of BMD as adherence. to ‘guidelines was considered
.2, B). In cases i which the- PSL dose was=35 mg/d,
prescription: of an -anti- osteoporosw drug during glucocorti=
coid treatment “was considered as adhererice to gu1dehnes

(Fig. 2, €).

Statistical analysis

First, the number of participants in this study was deter-
mined and characteristics of the: patient (gender, age; and
glucocorticoid: dose) and of the clinical setting (physician
specialty and: facility size): were noted. Male and female pa-
tient attributes were compared by using the chi-square’ test
and. t-test. Adherence to- the guidelines ‘was determiined
based- on  glicocorticoid - dose, prescription’ of anti-
osteoporosis’ drugs, and BMD measurement, A univariate
analysis was performed fo determine the correlation between
adherence to the guidelines and five factors (gender, age,
glucocorticoid dose, physician specialty, and facility size).
Next, multiple logistic regréssion- analyses were performed
using adherence to the guidelines as the dependent variable
and each factor as the independent variable. Furthermore,
cases were:divided into two groups based on PSL dose (=5
mg/d or<5 mg/d) since guideline adherence standards are
different for these two groups were divided, and a stratified
analysis ‘was performed. Stiafified analyses by gender, age
and facility size were also-performed. Differences were: con-
s1dered to be: stat1stlca11y sigiificant at p<0. 05 for all statisti-
cal tests. All analyses were performed ‘using STATA version
11 (Stata Corp.; College Station, TX, USA):

- This study was approved by the Bthics Committee, Kyoto
Univessity Graduate School of Med1cme

Ré‘su]tsz 0

Initial search was matched criteria of 4@ patient>18" years
of -age:for-whom: oral glucocorticoids were prescribed for=
28 days/month for=3 months-during the study period, and
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MDC-MDB: )
Cumnlatwe \:rmben of insured:

Abm.\t 330 000

[ SN e

:-Januaty 2004 ~December 2007,

2AL least 18 yeaisold
3.058.
[ Continwal prescription <90 days: |
449 .
‘Hypopinitarism? 4. -
‘Adrenal glind. dysfanction: 37 |«
‘Malignant mmors: 147
+| Unkdown PSL equivalent
dosage 3
Eﬁgﬂélé,aaiigipantsi T
a0

art for the selection of stud

3,058 cases were found. Among-these cases, 449 patients
who were not prescribed continually for=90: days, 54 pa--
1 adrerial gland dysfunc-
tion, 147 with: suspected ‘malignant ’Lumors, and 3" with: unz
known ‘glicocorticoid ‘dose were: excluded. The remaining’
2,368 patients: were included’ -as the present participants:

tients “with ‘Hypopitiitarism; 37 w

(Fig; 3).

Characfensttcs of part;c:panfs

"buthactwated ﬁtamm Da was ‘the predommanﬂy prescnbed
drug and: v1tam1n Kz Was seldom prescr:.bed. BMD was

'treatmenl and BMD m

rhmms rheumato1 1t
“tuted up to half of the cverall uiiderlying d1seases The ‘most’

in females and. increased wi

: dermatology and -otolaryn-
were! predommantly malewMore males were ‘treated
: ales were treated in large hospitals.
}Males Were. s1gmf1cantly less hkely to-receive osteoporosis:

, and atopzc dermatms consti-

- DOL: 10.216%/internalmedicine:50.5266

' ; ion uring vlucdcortwmd treat-
ment and § pafiénts (1:0%) who were not prescribed osteo-
poros1s medication;, but had routme BMD measurements

fore arid; after adjustment by 10g1st10. regressmn ‘wasg’ calcu—

lated (Table-4). The-adjusted 6d'ds fatio' (AOR) wag: hi‘g’ghéf
Glucocorticoid: dose was
divided into groups of 5 mg increments and each grotp was
evaluated separately. ORs decreased after -adjustments, but
iricreased: dose-dependently, Differenices amorig spec1a1t1es
were observed, and ORs were smallerfor surgery and oto-
laryngology comnipared to- int ,_rnal med1cme ORs were Iarger
for larger facilities, despite the decrease after 'd_]ustment
Due to a‘small amoun of mlssmg data; a- sensmwty analys1s

ter ‘mencpause may increase. clinicians’ attﬁude for prov1d—
1ng exammatmn and treatment Therefore str fled ianalysas
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Table 1. Characteristics of Participants

Total Males Females
- 12,368 1=1,100 2=1,268
Mean age, yeat £ SD 4504134 MAx129 4752138
Gender, male(%) 1100:(46:5) '
Gliicocorticoid dose (%);
PSL<Smg/d 77282: 6) 364 (33.1) 408 (32.2)
pSL >5 mg/d 7-4Y. 736.(66.9) 860.(67.8)
rmal g 1359 (57 4), 782 (61.7)
Surgery 84(6:6)
‘Orthiopedic surgery 165 (13.0)
Dermatology”
Otolaryngology:
Ofner specialties.

S 98 544
Simall hospital 69-(6.:3): 6(6:0)"
Mediuin-sized hospital. 112.(10:2) 153:(12.1) ¢
Large hospital ALY 2093 433 (AL

‘Anti-osteoporosis-drug: ("/) k : o
BispHosphonatés 286 (12.1) st (5 2y 229 (18.1)
Attivated vitamin Dy 337.(14:2) 5-(9:0)

Vitainin Ky 4921y 16(LS)
Other 10143y 16(1.5) : :
Firstor second choige treatment  543.(22.9) 144 (131} 399.(31.5)

BMD: measurement_(%) . G G

g ostéoporos treatmem 194/543 357 33 144(&9) 151/399/37.8)
Before osteoporosm ireaimént  R6/1825' (4.7} 217956 2.2) 65/869:(7.5)

Pacility size::
beds); andlarge hospital (500 beds)

ic. (0 =19 beds) small hospital (20 -199 beds),; medium-sized hospxtal (200 499

Table 2. Treated Under]ymg Disease of Each Physician Specialty (The Main Three Dis-

eases)’

» iPhyé’i’ciﬁniSp,e‘ci:ilty oy The main three diseases (N).

Overall (2368) Allergic rhinitis (463) Rheumatoid arthritis (407). Atopic dermatitis (183)
Intemal medlcme (l 359y Allexgxc rhmms (21 8) Rheumatoid #rthritis (209) - SLE(144).

 Orthopedic Strgery (237)
Grolaryngology (193)
Dermatology(365)

Allerglc rhinitis (1 67)
Atopic’ dermatitis (1 25)

After the organ plant (25).
Allergic rhinitis (10)
Brorichial asthma (14)
Utticaria (52)-

- Atopic: dermatitis (16)
Bronchial asthma (5)
Sudden deafness (4)
Allergic rhinitis (24)

Table 3. Guideline Adherence.

Guideline adherence

Total <
PSL <Smg/d
PSL >5mg/d

Discussion

The overall proportion of ‘adherence of 23.3% ‘in this
study was low compared.to a U.S. study, in which the rec--
ommended acute, chronic, and preventative: treatment was
performed in.about 50% of cases (19): The -adherence was
particularly low for cases with PSL- dose <5 mg/d and rou-

tine monitoring by BMD measurement was rarely per-
fotmed. When prescmbmg glucocorticoids. for a long period,
even ‘in low dosages, physicians should take ‘measures to
monitor for potential esteoporosis. Proportion :of adherence
to - the gu1de]mes was 30:5% for. cases. ‘in-which “antiz
osteoporosis driig therapy is recommended (PSL dose =5
mg/d). In the U.S., where guidelines were implemented in
1996, the frequency of BMD measurerient among patients
receiving glucocorticoids -ty 2001:2003 increased to- about
triple compared with- 1995-1998; and - prescription  of
b1sphosphonates increased to' double. or triple (23). In other
countries as well, treatment of GIOP has improved in recent
years (24). The proportion. of patzents receiving drug therapy
is still low in Japan compared to the U.S:, but an ‘iricrease
can be expected if the guidelines-are propagated.

Pactors associated with a high adherence in this study in-
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Table 4. Odds Ratio (before and aftér'ﬂ;zidjustmen,t)}forEa’eh Factor -

Guldehne adherence Odds rano
N("/) E s (95% CI)
Az - = s ;
10year increase - ;(1?_25 (1.17-1:34)
Gender )
Male. 145/1100°(13.2) -, L

"Female ,
‘Glucocorticoid dose:

| AD6/1268 (32.0)

3I0(2.51385)

<Smg/d Lo GATIER3), !

25, <10mg/d, 2171014 (214 =

10, <ISmg/d - .- 149/368°(40.5) - - - 63) 549( 76 03)
SISmgid: - [21214.(565) 1440 (9 762’ 25) 10.15 (6.55-15.73)
Physician specialty- s 8 e
Internal medicine I

Sutgery 024 (0.1420.41)

Orthopedic surgery 61/237 @s. 7) L 079°(0:57-1.09)

Otolaryngology- S/193(26) . . 0.06(0.02:0.14)

Dermatology 501365 ¢13.7) 036 (0.26:0.50) . .

Clinic 99/1204.(3.2) Lo

Small hospital « 41/145(283) . . 440:2.83°6.77)

Medium-sized hospital ~~ [01/265(38.1) 687 (4.92:9.60) 38

Large hospital - 3107754 (41.1) 7.79:(6.03-10.12)

“Fable 5. Stratified Analysm Based on Glucocortlccold

Dose (Adjusted 0Odds Ratio) ,
P8I <5 mgfd - PSL:Z5mgld
95%CD). ©95%Ch
=772 n=1,596
Age
10 yer increase 137 (LLI-I70) .36 (1.24-149)
Gender ) R R
Male 1 1
‘Female 837 (3:4520.34) - 3.15' (242:4.09)
Physician specialy - e EL B i
Internal medicine
Susgery
Orthopedic surgery
Otolaryngology { :
‘Dermatology 091 (0.:60-138):.
Facnlltysme ! i o
Small hosplm S29(197-1419)  238¢1 424 00)

2390: 92:621)

cluded old age; female gender, and larger. o COEA
t1001ds In partwular the 1mplementat1on of gu1delmes rec-

w1th agmg and they tended to 1mplement guldehnes recom-
mendation for older females evenat clihics: On: the: other
‘hand, attention: towards -the- guidelines for young patlents:«
and males who receive Ong-term glucacorticoid treatment
should ‘be promoted to ‘minimize the lack of appropriate:
treatment for these patients: In terms of physician specialty,.

; hkely to be: treated accordmg to. gu

cases of osteoporosas hus. ‘emphas1s should be made to in-
crease guideline awareress. Smaller facilities also showed
lower adherence. Factors.such: as difficulty of immediate ac-
cess to other specialties or clinical tests like BMD measure-
ment:may be possible reasons. Stratified analysis based .on
facility ‘size showed that female or older ones were moré

mes z recommendahon

'of cases of anti. (steoporoms treatment i the ennre popula—
tion since PSL equivalent glucocorticoid doses were low:.
Although the receipt. database is not research-oriented,
such a' database can be useful for research if its limitations
(for example the ‘underlying d1$ease name is unclear; and it
is not! understood whether: it i facﬂ1t1es Where BMD ‘meas-
‘possible). are well understood, JMD: 'MDB com-
prises- data only from several héalth msurance urions; ~and
its: patient population is. younger than the general patient
population in Japan and sampling bias of participants is pos-
sible. Moreover, the.present study is a simple cross-sectional

- study examining four years as a'whole, so the differences of

period of pammpants ‘adherence to gmdelmes were not con-
sidered. Many clinical guidelings have been instituted in the
past decade in Japan (25, 26). However, there have been: few.
reports ‘on how well these guidelines have beer followed:
By usmg the receipt: database, investigations: of actual ‘treat-
ments in relation to: other chmcal guidelines; and long-term
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‘Table: 6. Stratified Analysis by Gender and Age Group (Adjustedﬁf()ﬂiis: Ratio)

Male; Age<50 ~ Male, Age:>50  Female, Age<50 Female, Age:>50
(95% CIy {95%.Ch (95% CD (95% CI),
#=693 =407 =721 n=547
Glucocorticoid
<5 mig/d 3 1 I L
>5, <10 mg/d 670 (L51-2979)  406(121-1098)  1.66(093:296)  L67 (10S-2.66)
210, <IS mefd: 13:28(292:60.52)  639°(L72-1932) 445 (Z33:8:54)  5.89(3:10-11:22)
>15mg/d 34.17(728-1604) 10156 (2:94:38.02)  852.(416-1746) 494 (L87-13.12)
Physmi:ih specialty k
Internal medicine b3 , I I 1
Surgery 020(0050.91)  060(021-L77)  027(011-0.69) 0.7 (0:06:0.51)
Otthopedic surgery, LIS (O131059) 073 (023236)  [82(0953.48)  LI6(071-192)
Otolaryngology 0.92(0.19-4:49) 10.28(0:06-1.36) -
Déemmitology 1.84(0:89-2:29) o 63 (0.24-1 70) 0.76(0.39-1.52).
Facility size
€linic 1 T 1 :
Stall Kospital A3T(LIT-1730) L1907 (0:S3-T41)  S.08(198-13.05)

Medium-sized

_ Large hospital

040 (3:44:25.74)

492 (1.79-13.54)

7.17(3.05:1691).

8.13:(4:16-15.89)
7.07(4.10:12.20)

266 (d: 68 422

Table 7. Stratified Analysis Based on Facnhty Slzg djusted
Odds Ratio) o
Cine Vet
(95% CIy
n=1204 %
Age o ; :
‘10-year-increase 1.87 (1.56-2:25) 1.19 (1.07-131)
Gender .
Male 1 , 3
Femals 547.(2.95-9.96) 277 (2.07-3:70)
Glucocorticoid dose o ’
<Smg/d L or
>5, <10mg/d 170 (0.99-2.92) 2.40(1.51-582)
210, <15 mg/d 6.85 (3.26-14.42) 545 (3.27-9.09)
>I5mg/d 3274 (098-1073)  9.55(5:52-1652)
Physician specialty :
Internal medicine: [ S Lo
Surgery 0:28 (0.08-0:99) - 0.29(0.16:0:53)
Orthopedic surgery 2.05 (1.19-3.56) 0.95 (0.57-1.59)
Otolaryngology 0:23.(0:06-0.99) 042 (0:12-156)
Dermatology 0.:52:(0.23-1.19) 111 (0.71:1175)

changes in treatment. 1may be possible.

Although the guidelines list the first and seoond cho1cef~
treatments ‘for ‘drug therapy, thé: efficacy of two- groups: is:

very different (27, 28). After the issuance of ﬂ;c guideline in
Tapan, there came some promising drugs. Teriparatide, a re-

combinant human parathyroid hormone, is more effective in:
iricreasing BMD than alendronate, a bisphosphonate, and the
prescription -for high: risk. patients (postmenopausal womern:
and men age =350 years) is recommended by American Col-

lege of Rheumatology 2010 (29, 30). The present study in-
vestigated the adherence to the current Japanese guidelines

published in 2004, but guidelines will be revised considering

new eviderice in the near future.

- The presert- ﬁndmgs revealed that the current state-of" the
managemerit of ‘osteoporosis in pauents recewmg -chronic¢
glucocorticoid therapy in Japan was. found to be unsatisfac-
tory i terms of established eviderice. Potential factors fof
lew: adherence. included young age, male: gender, lower glu-
cocorticoid dose, prescription by surgery and otolatyrigology
specialists; and :smaller clinical facilities. The most, common
batriers in the adherence to the guideline are the provider
factor, the patlent factor, and the system factor, (31 ., ¢
ample, ‘poor knowledge is included in ‘provider barriers,
nonadherence: is included in patient barriers, and obtammg
DXA and computenzed ordermg system are moluded m sys-

outs a.nd compu’cermed chmcal remmders are. suggested for
guideline -adherence 1mprovement,. Improvements in treat-
ment quality can be expected by educating’ particular charac-
teristic factors of the patients and the clinical settings associ-
ated with large deviations from guideline recommendations.
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