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Abstract. The purpose of this randomized, double-
masked, placebo-controlled study was to determine the
efficacy and safety of risedronate in the prevention of
vertebral fractures in postmenopausal women with
established osteoporosis. The study was conducted at
80 study centers in Europe and Australia. Postmeno-
pausal women (n = 1226) with two or more prevalent
vertebral fractures received risedronate 2.5 or 5 mg/day
or placebo; all subjects also received elemental calcium
1000 mg/day, and up to 500 IU/day vitamin D if baseline
levels were low. The study duration was 3 years;
however, the 2.5 mg group was discontinued by protocol
amendment after 2 years. Lateral spinal radiographs
were taken annually for assessment of vertebral
fractures, and bone mineral density was measured by
dual-energy X-ray absorptiometry at 6-month intervals.
Risedronate 5 mg reduced the risk of new vertebral
fractures by 49% over 3 years compared with control
(p50.001). A significant reduction of 61% was seen
within the first year (p = 0.001). The fracture reduction
with risedronate 2.5 mg was similar to that in the 5 mg
group over 2 years. The risk of nonvertebral fractures
was reduced by 33% compared with control over 3 years

(p = 0.06). Risedronate significantly increased bone
mineral density at the spine and hip within 6 months.
The adverse-event profile of risedronate, including
gastrointestinal adverse events, was similar to that of
control. Risedronate 5 mg provides effective and well-
tolerated therapy for severe postmenopausal osteo-
porosis, reducing the incidence of vertebral fractures
and improving bone density in women with established
disease.
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Introduction

Osteoporosis, characterized by low bone mass and
microarchitectural deterioration, increases the risk of
fractures. The annual cost of treating osteoporotic
fractures in the UK has been estimated to be £942
million [1]. Effective treatments include estrogen
replacement therapy [2,3] and bisphosphonates [4–6].
Some studies showing that bisphosphonates reduce
vertebral fracture incidence were complicated by
subgroup analyses, data pooling or changes in treatment
doses [4-6]. In addition, gastrointestinal adverse events
affect the tolerability of some bisphosphonates [7–9].
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Risedronate[1-hydroxy-2-(3-pyridinyl)ethylidene bi-
sphosphonicacid monosodium salt] is a pyridinyl
bisphosphonatethat has been assessedas a treatment
for various metabolicbone diseasesin severalclinical
trials [10–16]. We report a Europeanand Australian
(multinational) study of its efficacy and tolerability in
postmenopausalwomenwith establishedosteoporosis.

Patients and Methods

This randomized,double-masked,placebo-controlled,
parallel-groupstudywasperformedat 80 Europeanand
Australian centers. Patients gave written, informed
consentbeforeenteringthe study,which wasconducted
accordingto the Declarationof Helsinki and approved
by the local ethicscommittees.

Thestudydurationwas3 years;therisedronate2.5mg
group was discontinuedafter 2 years,becauseof other
data showing that the 5 mg dose produceda more
consistenteffect in increasingBMD while having a
similar safetyprofile to the 2.5 mg dose[10].

Laterdatahaveconfirmedthesimilar safetyprofile of
the two doses[11].

Patients

Ambulatory women up to 85 yearsold and at least 5
yearspostmenopausalwere eligible if they had at least
two radiographically confirmed vertebral (T4–L4)
fractures. Exclusion criteria included conditions that
might interfere with evaluationof spinal osteoporosis,
and use of calcitonin, calcitriol or vitamin D supple-
ments within 1 month, anabolic steroids, estrogen,
estrogen-relateddrugsor progestogenwithin 3 months,
or bisphosphonates,fluoride or subcutaneousestrogen
implant within 6 months.Women were not excluded
becauseof previousor currentgastrointestinalillnessor
use of medications associatedwith gastrointestinal
intolerance, such as nonsteroidal anti-inflammatory
drugs(NSAIDs) or aspirin.

Treatment

Patientswererandomizedto receiverisedronate2.5 or 5
mg/day,or placebo.Patientswereinstructedto taketheir
medication with 240 ml water, 30–60 min before
breakfast.All patientsreceivedcalcium 1000 mg/day
in a singledosewith lunchor theeveningmealandup to
500 IU/day vitamin D if baseline25-hydroxyvitaminD
levelswerebelow 40 nmol/l.

Measurements

The primary efficacy measurewas vertebral fracture
incidenceover 3 years,expressedas the proportionof
patients with at least one incident fracture. Lateral
thoracolumbar(T4–L4) radiographswere obtained at

baselineand annually during the study. Radiographic
assessmentswere made at the Departmentof Experi-
mentalRadiology,ErasmusUniversity, Rotterdam.

Prevalent(baseline)and incident vertebral fractures
werediagnosedquantitativelyandsemiquantitatively.In
the quantitative assessment[17], an incident new
vertebralfracturewasdiagnosedif theanterior,posterior
or middlevertebralheighthaddecreasedby at least15%
in a vertebra that was normal at baseline. In the
semiquantitativeassessment,a new fracture was diag-
nosedif thegradechangedfrom 0 (normal)to 1 (mild), 2
(moderate)or 3 (severe)[18]. Radiographsweretakenat
1, 2 and3 yearsandwerereadin theorderin which they
were taken. An independentradiologist adjudicated
discrepanciesbetweenthe methods.

Other efficacy measuresincluded radiographically
confirmed nonvertebral osteoporosis-relatedfractures
(fracturesof the clavicle, humerus,wrist, pelvis, hip or
leg, regardlessof relationship to trauma), standing
height, and bonemineral density(BMD) at the lumbar
spine,femoralneck,femoraltrochanter,andmidshaft(1/
3) radius. Bone turnover markers were measuredat
baselineand after 1, 3, 6, 12, 24 and 36 months in
subjectsenrolled at a subsetof study centers.Serum
bone-specificalkalinephosphatase(BAP) wasmeasured
using the Hybritech Tandem-ROstaseimmunoradio-
metric assay [19], and urinary deoxypyridinoline/
creatinine(Dpd/Cr) ratio usinghigh-performanceliquid
chromatography[20]. Theurinesampleswereto be2-hr,
fasting collections, obtained in the morning. Serum
sampleswerealsoto becollectedin themorningafteran
overnightfast.

BMD wasmeasuredby dual-energyX-ray absorptio-
metry with Lunar (Madison,WI) or Hologic (Waltham,
MA) densitometersat 6-month intervals. Scanswere
analyzedat the Departmentof Radiology,University of
California, San Francisco,USA. Standardizedlumbar
spine BMD was calculatedat baseline to adjust for
instrumentdifferences[21,22].Subjectswererequiredto
haveat leasttwo evaluablelumbarvertebraeat baseline.
Vertebraethatwerefracturedor otherwisenonevaluable
wereexcludedfrom theBMD analysesat all time points.

Patient-reported adverse events were monitored.
Physicalexaminationswere performedat baselineand
after 36 monthsof treatmentor at discontinuation.Vital
signswere recordedat 3-month intervals,and standard
hematologyandclinical chemistrytestsat 6, 12, 24 and
36 months.Endoscopywas performedat the investiga-
tor’s discretionin patientsreportingmoderate-to-severe
gastrointestinaladverseevents.

StatisticalAnalysis

The sample size was based on an expectedannual
vertebralfractureincidenceof 17%in thecontrolgroup.
Assuminga50%dropoutrateover3 years,thestudyhad
at least90%powerto detecta 40%reductionin fracture
risk with a two-sideda = 0.05 significancelevel. The
prospectively defined primary analysis comparedthe
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risedronate 5 mg and control groups at the 5%
significancelevel after withdrawal of the risedronate
2.5 mg group.Analyseswereperformedon an intent-to-
treatbasis.

Continuous baseline variables were compared by
analysisof variance(ANOVA), with treatment,pooled
center,and stratumas factors.Discretevariableswere
comparedby the Cochran–Mantel–Haenszel test strati-
fied by pooledcenterandstratum.

Analysesof fracture incidence (vertebral and non-
vertebral) comparedthe control and risedronate5 mg
groupson the basisof time to first diagnosedfracture
using a stratified log-rank test. A stratified Cox
proportional hazards regressionmodel was used to
estimate the relative risk of fracture between the
risedronate5 mg andcontrol groups.Fractureincidence

was calculated using the Kaplan–Meier method.
Analysesto explorethe onsetof effect wereperformed
over 0–1,0–2 and0–3 years.

BMD, height and bone turnover markers were
analyzed by ANOVA. Nonparametricmethods were
usedif modelassumptionswerenot met.

Results

Of the women screenedfor study eligibility, approxi-
mately 2500 were studied radiologically to assessthe
numberof prevalentvertebral fractures;38% of these
women did not meet the radiologic criteria for study
entry. Patients(n = 1226) were randomizedto three
treatment groups (Fig. 1), which had similar demo-

Fig. 1.Trial profile. *Includesthosediscontinuedby protocolamendment.
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graphic and baselinecharacteristics(Table 1). Patients
hadestablishedosteoporosis(meannumberof vertebral
fractures4, meanlumbar spineT-score72.8). Supple-
mentalvitamin D wasrequiredby 35% of patients;the
proportion of patients requiring supplementationwas
similar acrosstreatmentgroups.Follow-up serum 25-
hydroxyvitaminD levelsafter6 monthsshowedthat the
number of subjects with below-normal levels had
decreasedto 25% and remained balanced across
treatmentgroups.Eighty-six percentof patientswere
determined to be compliant with study medication
(risedronateor placebo)on the basisof tablet counts,
with compliancebeingdefinedastakingat least80%of
the tablets.

Over 3 years,the new vertebral fracture risk in the
risedronate5 mg group was reducedby 49% versus

control (p50.001)(Table2). Theincidenceover3 years
was18% in the risedronate5 mg groupand29% in the
controlgroup(Fig. 2a).In thefirst yearfracturerisk was
reducedby 61%. Over the 2 yearsfor which data are
available,risedronate2.5 and5 mg reducedthe fracture
risk by similar amounts.Amongpatientswho withdrew,
34% receivingplaceboand19% receivingrisedronate5
mg experiencedat least one vertebral fracture. The
incidence of vertebral fracture was higher in those
subjects with more prevalent vertebral fractures at
baseline(16% in control patientswith fewer than three
prevalent fracturescomparedwith 47% in those with
threeor more).

There was a reductionin nonvertebralosteoporosis-
relatedfracturesin therisedronate5 mg groupcompared
with control over 3 years(Table 2), resultingin a 33%

Table 2. Incidenceof vertebralandnonvertebralosteoporosis-relatedfractures

Patients(n) Patients with
incident fracture
[n (%)]a

Relativerisk
(95% CI)b

p valuec No. needed
to treatd

Newvertebral fracture
Year 0–1

Control 334 45 (13) — — —
Risedronate2.5 mg 329 24 (7.1) 0.50 (0.30,0.84) 0.012 17
Risedronate5 mg 333 19 (5.6) 0.39 (0.22,0.68) 0.001 14

Year 0–3
Control 346 89 (29.0) — — —
Risedronate5 mg 344 53 (18.1) 0.51 (0.36,0.73) 50.001 10

Osteoporosis-relatednonvertebralfracture
Year 0–3

Control 406 51 (16.0) — — —
Risedronate5 mg 406 36 (10.9) 0.67 (0.44,1.04) 0.063 20

For vertebralfractures,n representsthe numberof patientswith radiographsat baselineandat the indicatedvisit.
aBaseduponKaplan–Meierestimateof the survival function.
bBaseduponCox regressionmodel.
cLog-ranktest.
dNumberof patientswho would needto be treatedto preventonepatientfrom experiencinga fracture.

Table 1. Demographiccharacteristics,bonemineraldensity(BMD) andvertebralfracturesat baseline

Treatmentgroup

Control 2.5 mg
risedronate

5 mg
risedroanate

Patients(n) 408 410 408
Age (years)a 71+7.0 71+6.9 71+7.0
Time sincemenopause(years)a 25+8.7 24+8.3 25+8.6
Height (cm) 155.5+7.1 155.3+6.8 154.9+7.3
Mediannumberof vertebralfracturesper patient[range]b 3 [0–13] 3 [0–13] 4 [0–13]
StandardizedlumbarspineBMD (mg/cm2)a 787+140 792+154 776+155
LumbarspineT-scorea 72.77+1.28 72.69+1.37 72.84+1.39
FemoralneckBMD (g/cm2)a 0.576+0.093 0.583+0.105 0.573+0.098
Serum25-hydroxyvitaminD levelsbelow 40 nmol/l: numberof subjects(%)c 148 (37) 142 (36) 134 (34)

aDataarepresentedasthe means+SD.
bAll patients had two or more baseline vertebral fractures based upon the initial screeningradiographic assessment,which included
documentationof thefracturesat thestudysiteandverificationat thescreeningcenter.Two percentof patientshadno vertebralfracturesand6%
hadonefracturebaseduponpost-studyserialquantitativeandqualitativeassessments.
cPercentageis baseduponthe numberof subjectswith baselinemeasurements:placebo,403; risedronate2.5 mg, 399; risedronate5 mg, 400.
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reduction in fracture risk (p = 0.06) (Fig. 2b). The
numberof nonvertebralfracturesby skeletalsite in the
placeboandrisedronate5 mg groups,respectively,was
21 and15 at thewrist, 14 and7 at thehumerus,11 and9
at the hip, eight andfive at the pelvis, five andsevenat
the leg, andoneandtwo at the clavicle.

The rate of height loss was lower in the risedronate
5 mg groupcomparedwith control, both overall (71.3
vs (72.4 mm/year,p = 0.003) and in patientswith an
incident vertebralfracture(s)(73.2 vs 75.7 mm/year,

p = 0.001).In theoverallpopulation,themedianchange
in heightafter 36 monthswas70.68cm in the placebo
groupand70.50cm in the risedronate5 mg group;the
changesin subjectswith at leastone incident vertebral
fracturewere71.61cm and71.25cm, respectively.

There were significant differencesin spine and hip
BMD betweenthe risedronate5 mg andcontrol groups
after6 months,theearliesttime point measured(Fig. 3).
At 3 years,treatmentdifferenceswere 5.9% (95% CI:
4.5, 7.3) at the spineand6.4%(95% CI: 4.9,7.8) at the
femoral trochanter(p50.001).Treatmentdifferencesof
3.1% (95% CI: 1.8, 4.5) and 2.1% (95% CI: 1.1, 3.2)
wererecordedat the femoralneckandmidshaftradius,
respectively (p50.001). At 3 years, BMD in the
risedronate5 mg group was significantly increased
from baselineat the spine,femoralneckandtrochanter,
andwasmaintainedat themidshaftradius.In thecontrol
group at 3 years,BMD increasedsignificantly at the
spine,wasunchangedat thefemoralneck,anddecreased
significantly at the femoral trochanter and midshaft
radius.

Dpd/Cr decreasedin both risedronate treatment
groups in the first month of treatment(p40.05, each
group,paired t-test), and reachednadirsof 726% and
733% medianchangefrom baselineat 6 months for
risedronate2.5 and 5 mg, respectively.The median
changein BAP activity from baselinewith risedronate5
mg reacheda nadir at 6 monthsof 737%, compared
with 726% with risedronate2.5 mg (p40.05, each
group). In the control group, a transientdecreasefrom
baselinein the medianDpd/Cr andBAP levelsof up to
10% was observedduring the first few monthsof the
study.Overall, the differencesbetweenthe control and
risedronate groups were maintained throughout the
treatmentperiod.

Therewereno clinically meaningfuldifferencesin the
incidenceof individual adverseevents.The incidenceof
serious and drug-relatedadverseevents was similar
amongthe treatmentgroups(Table3).

Overall, the incidence of upper gastrointestinal
adverseevents was similar in the three groups, and
mostadverseeventswereof mild or moderateseverity,
despiteapproximately35%of thepatientshavingcurrent
upper gastrointestinaldisorders at study entry. No
increasein upper gastrointestinaladverseevents was
found in the 45% of patientsusingNSAIDs or the 25%
using aspirin-containing medicationsduring the study
(datanot presented).

Twenty-sixpatientsin thecontrolgroupand21 in the
risedronate5 mg group underwentendoscopiesafter
complaintsof moderate-to-severegastrointestinalsymp-
toms. Findings in the esophagus, stomach, and
duodenumwere similar in the control and risedronate
5 mg groups.

Discussion

Preventingvertebral fractures is the principal aim of
osteoporosistreatment,andthis studydemonstratesthat

Fig. 2. Incidenceof a new vertebral fracturesand b nonvertebral
osteoporosis-relatedfractures,in patientsreceiving control, risedro-
nate2.5 mg or risedronate5 mg.

a

b
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risedronatereducesthe incidenceof vertebralfractures
in women with two or more prevalent fractures.
Risedronatereducedthe risk of vertebral fracturesby
61%over12 monthsandby 49%over3 years.The risk
reduction over 3 years is similar to that producedby

other antiresorptiveagents[6,23], althoughthe present
study population had a greater number of prevalent
vertebral fracturesand thus a higher risk of incident
fractures.It is reassuringthatrisedronatewaseffectivein
this patient population with very severeosteoporosis
definedby the degreeof prevalentvertebraldeformity.
Among those failing to complete the study, a higher
proportionof patientsin the control group experienced
vertebralfracturesthan in the risedronate5 mg group,
which may have reducedthe apparenttreatmenteffect
over 3 years. In addition, the risedronate patients
entering the third year of the study had significantly
more prevalent vertebral fractures than the placebo
patientsentering the third year, which may also have
attenuatedthe treatmenteffect toward the end of the
study. The number of withdrawals was within that
estimatedin thestatisticalplan,andwasbalancedacross
the groups.

The decreasein vertebral fracture risk was greater
thancanbe accountedfor by the 6% increasein lumbar
spineBMD. The factorsthat determinefracturerisk are
not completelyunderstood,andtherateof boneturnover
may alsobe important[24,25]. We found that 6 months
of treatment with risedronate 5 mg reduced bone
resorptionby 33% and bone formation by 37%. The
reductions in bone turnover occurred rapidly, with
significant effects after 1 month of therapy that were
sustainedover3 years.In preclinicalmodels,risedronate
reduced bone turnover and was associated with
maintenanceof bonestrength[26,27].

The efficacy of risedronate in reducing vertebral
fracture risk is supported by the assessmentsof
nonvertebralfractures.Although not poweredto exam-
ine nonvertebralfractures,the studyrevealeda reduced
incidence, with a 33% risk reduction over 3 years
(p= 0.06). A significant39% reductionin nonvertebral

Fig. 3. Percentagechangefrom baselinein bonemineral densityof
a lumbar spine, b femoral neck and c midshaft radius in patients
receivingplacebo(control), risedronate2.5 mg or risedronate5 mg.
#Significantly different from control (p50.05; three-wayanalysisof
variance model); *significantly different from baseline (p50.05;
pairedt-test).Dataat months6, 12 and18 aredrawnfrom additional
measurementsmadeat a subsetof centers.The risedronate2.5 mg
groupwasdiscontinuedafter 24 months.

a

b

c

88 J.-Y. Reginsteret al.



fracture risk was observed in a North American
risedronatetrial, which includedtwice asmanypatients
asthe presentstudy[28].

RisedronateincreasedBMD at the lumbar spine,
femoral neck and femoral trochanter at the first
assessment(6 months),showingthat it promotesrapid
increasesin BMD atsitesof corticalandtrabecularbone.
Risedronate5 mg was more effective than 2.5 mg at
increasingBMD, but thereductionsin fracturerisk were
similar at 2 years.No datawereavailableto confirmthat
fracture reductionwas sustainedfor 2.5 mg beyond2
years.Therewereno differencesin safetyor tolerability
betweenthe two doses.

Consistentwith publisheddata[29], 35% of patients
hadlow baselinevitamin D levels.All patientsreceived
calcium1000mg/day(andvitaminD, if needed);modest
increasesin spinalBMD dueto calciumsupplementation
is a well-documentedfinding [28] andprobablyaccounts
for theincreasein spinalBMD seenin thecontrolgroup.
At the sametime, bone density at the trochanterand
midshaftradiusdecreasedin this group, indicating that
calciumandvitamin D alonedo not preventbonelossin
this patientpopulation.

Risedronatewas well tolerated.Esophagealerosions
and ulcerative esophagitishave been reported during
clinical use of some bisphosphonates[8,9,30–32].
Becausegastrointestinalsideeffectshavebeenan issue
with somebisphosphonates,we included patientswith
previousor currentgastrointestinaldiseaseor who were
usersof NSAIDsor aspirin.Despitetheinclusionof such

patients,risedronatewasnot associatedwith an increase
in the incidence of upper gastrointestinal events,
including esophagitis,comparedwith control. Although
further studiesand surveillanceduring clinical usewill
beneededfully to characterizethegastrointestinalsafety
profile of risedronate,we are encouragedby the results
observedin our study.

In summary, risedronate5 mg rapidly reducesthe
incidence of new vertebral fractures, sustains this
fracturereduction,andincreasesBMD in postmenopau-
sal women with establishedosteoporosis.Risedronate
waswell tolerated,evenin patientswith gastrointestinal
diseaseor usingNSAIDs or aspirin.

Appendix. The RisedronateMultinational
Study Group

The principal investigatorsat each center were: J.-Y.
Reginster,Université de Liège, Liège, Belgium; J. P.
Devogelaer, UCL, Brussels, Belgium; B. Pornel,
Brussels Menopause Center, Brussels, Belgium; J.
Dequeker,Pellenberg,Belgium;P.Geusens,Dr Willems
Instituut, Diepenbeek,Belgium; J.M. Kaufman, U.Z.
Gent, Gent, Belgium; O.H. Sorensen,Copenhagen
Municipal Hospital, Copenhagen, Denmark; S.P.
Nielsen, Hillerød Sygehus, Hillerød, Denmark; H.
Beck-Nielsen,OdenseUniversity Hospital, OdenseC,
Denmark;B. Lund, Copenhagen,Denmark;P. Salmela,
Oulu University Central Hospital, Oulu, Finland; M.

Table 3. Summaryof adverseevents(AEs)

Treatmentgroup

Control
(n = 407)

2.5 mg risedronate
(n = 408)

5 mg risedronate
(n = 407)

n (%) n (%) n (%)

Any clinical event 370 (91) 374 (92) 374 (92)
Drug-relatedAEa 129 (32) 109 (27) 116 (28)

Withdrawalsdueto AEs 81 (20) 51 (13) 63 (15)
SeriousAEb 135 (33) 124 (30) 151 (37)

Cardiovascular 38 (9.3) 30 (7.4) 38 (9.3)
Bonefracture(traumatic)c 31 (7.6) 18 (4.4) 26 (6.4)
Bonefracture(atraumatic)c 7 (1.7) 3 (0.7) 3 (0.7)
Cancer 17 (4.2) 12 (2.9) 19 (4.7)

Uppergastrointestinalsymptoms
Any 104 (26) 94 (23) 109 (27)
Abdominalpain 32 (8) 36 (9) 50 (12)
Dyspepsia 44 (11) 38 (9) 36 (9)
Esophagitis 11 (3) 8 (2) 10 (2)
Gastritis 14 (3) 14 (3) 9 (2)
Stomachulcer 2 (0.5) 5 (1) 6 (1)
Duodenitis 0 1 (0.5) 2 (0.5)
Esophagealulcer 3 (1) 4 (1) 2 (0.5)
Duodenalulcer 1 (0.5) 2 (0.5) 2 (0.5)

aBaseduponthe investigator’smaskedassessment.
bSeriousadverseeventsincludedall eventsthat were life-threatening,fatal, permanentlydisabling,requiredinterventionto preventpermanent
impairmentor led to hospitalization,andincludedall cancersor casesof overdose.
cBone fracturesreportedas adverseeventsdid not require radiographicconfirmation.Mean exposure(months)to study medicationwas 28
(control), 25 (risedronate2.5 mg)and28 (risedronate5 mg).
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Välimäki, Third Departmentof Medicine, Helsingfors,
Finland; J. Salmni, Universitetsjukhuset,Tammerfors,
Finland;C.-J.Menkes,Hôpital Cochin,Paris,France;C.
Roux, Hôpital Cochin, Paris, France; J.-L. Sebert,
Hopital Nord, Amiens, France; R. Dingler, Munich,
Germany; D. Felsenberg,Klinikum Steglitz, Berlin,
Germany;T.H. Ittel, RWTH Aachen,Aachen,Germany;
H. Stracke,MedizinischePoliklinik Giessen,Giessen,
Germany; G. Sigurdsson,Borgarspitalinn, Fossvogi,
Iceland; B. Bresnihan,St Vincent’s Private Hospital,
Dublin, Ireland; H. Taggart, Belfast City Hospital,
Belfast, UK; M.J. McKenna, St Michael’s Hospital,
Dublin, Ireland; M.G. Molloy, Cork RegionalHospital,
Cork, Ireland;G.H. Tomkin, AdelaideHospital,Dublin,
Ireland; C. Gennari,Università deglie Studi di Siena,
Siena,Italy; L. Tessari,Istituto ScientificoSanRaffaele,
Milan, Italy; M.L. Brandi, Università di Firenze,
Florence,Italy; S.Adami,CentroOspedaliero,Valeggio,
Italy; H. Mulder, Good Clinical Practice,Rotterdam,
Netherlands;R. Lorenc, Memorial Hospital, Warsaw,
Poland; E. Marcinowska-Suchowierska, Postgraduate
MedicalCenter,Warsaw,Poland;J.Przedlacki,Krajowe
CentrumOsteoporozy,Warsaw,Poland;A.Z. Sawicki,
WarsawCentreof Osteoporosisand Calcium Metabo-
lism, Warsaw, Poland; W. Tlustockowicz, Centralny
SzpitalKliniczny, Warsaw,Poland;C. Lozano,Hospital
Universitario San Carlos, Madrid, Spain; J. Farrerons,
Hospital SantaCreu y Sant Pau, Barcelona,Spain; J.
Munoz, Hospital Clinic I Provincial, Barcelona,Spain;
J.B.Rubiò, Serviciode ReumatologiaHospitaldel Mar,
Barcelona,Spain;J.M. Rodriguez,HospitaldeBelvitge,
Barcelona,Spain; S. Ljunghall, Medicinska Kliniken,
Uppsala,Sweden;M. Palmér, Örebro Lasarett,Örebro,
Sweden;D. Mellström, Osteroporoskliniken, Göteborg,
Sweden; O. Johnell, Ortopediska kliniken, Malmö,
Sweden;R. Burwood,SussexDiagnosticCentre,Hove,
UK; M. Cawley, RheumatologyResearchUnit, South-
ampton,UK; G.M. Crawford, Community Pharmacol-
ogy ServicesLtd, Glasgow,UK; M.W.J. Davie, NHS
TrustHospital,Oswestry,UK; J.Davies,RoyalNational
Hospitalfor RheumaticDiseases,Bath,UK; S. Doherty,
Hull Royal Infirmary, Hull, UK; W. Dodds,Lancaster
Moor Hospital,Lancaster,UK; D.V. Doyle, Silverthorn
Centre, Chingford, UK; R. Eastell, University of
Sheffield,Sheffield,UK; A. Fairney,St Mary’s Hospital
MedicalSchool,London,UK; A. Frank,Northwick Park
Hospital,Harrow,UK; J.Ginsburg,RoyalFreeHospital,
London,UK; D. Hosking,NottinghamCity Hospitaland
NHS Trust, Nottingham, UK; R. Hughes, St Peters
Hospital, Chertsey, UK; G. Nuki, University of
Edinburgh,Edinburgh,UK; A. Parsons,University of
Warwick, Coventry, UK; T. Price, Cannock Chase
Hospital, Cannock, UK; D. Reid, University of
Aberdeen, Aberdeen, UK; I.G. Smith, Wrightington
Hospital& NHS Trust,Wigan,UK; J.G.Spiro,Harwell
Laboratories,Didcot,UK; P.Thompson,PooleHospital,
Poole, UK; K.W. Woodhouse,University of Wales,
Penarth, UK; T.J. Wilkin, University of Plymouth,
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