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ABSTRACT

Udjective; To assess how physicians wha have
ordercd bone densitorietry studics reapond to abnormal
results,

Mefods: We condueted & retrospeciive review of
cases from physicisns affiliated with a commemity leach-
iy hospiial, The stady samplc consisted of 142 femalke
paticatz with gbnomoal bone mineral density (BMD) whe
ad beca referved by 50 physicians (inicrnists or gynceol-
agists). A guestionnaire was complatad for sech patient,
providing data abow f{urther imvestigations, treatment
interventions, and frequency of referval o 2 specialist in
bone diseascs.

Results: OF the patients diagnosed with osteoporosis
on the basis of BMD studies, 20.4% had no further inves-
tigations, and 27.8% undarwent only mammography, Of
ail the patients with ostcoporasis. 10.6% raccivad no thar-
apy (euleium and vigmin D axcluded), The majority of all
patients (71.8%0) weceived a combination of caleium and
vitsmin D. The most common treatment modality was
hotinone replaceiacni therapy, The second o common
freatment stratagy was hisphosphonates, Tho percentage
of all reforals o specialisis in metabolic Bone disesses
was low—11.3% in the petients of inlernists and 14.5% in
ihe paiicres of gyncealoglyts,

Conclusion: In this dudy, the information provided
1y bune Gensitomstry did not affect management in 8 sub-
starzial perosmuage of paticnts. A considersble percentage
of paticiiz undervent no further investigations o Fule ol
socondary causes of ostcoporosis. (Emdapr Pruct,
2000:6:358-256) )

Subriited for pubiiestion November 22, {555

Al ?ﬁf Tabil et Apcit 13, 205

From the IWepestmens of Madicine, Mowivee Wellealoy Howisl, Nuwion,
Mussscrigsetis. =Tiobis University Schodd of Medicme, Bostan, Massicineerns,
Divison of cmml Caro Rowsureh, Mew Lnglund Medical Cenper, Rastan,

Massicwsers, ond Depetaen of Endeerincinzy and Dmbems, Newioe- |

Willguley Frumical, Nemetan, Massachigirg

Address cocrespandence g coxinl tsgeets w De. R DL Mimd, Clief of
Sndocrmuilogy snd Disbews, NMowwn-Welledey Tlospin], 2004 Washingon
Steeet, Newion, (A 02162,

o 2000 AALCE.

MS,3 and Richard D. Mirel, MD, FACP, FACE24

prod
3

o Gicn

;‘nxun! ss“ WA

£ .....‘-W-ﬁ‘?mqﬂ TR
= o sisa l-U“ "

Fraasasimaas AoRr e S NS 2arERIIN:

mzﬁmwm&iﬁ
= hane immera |3 '.t

e
FEed T,
“aa

INTRODUCTION

Bong densitomietry is # direct, procisc. and objective
muthod for the measurement of bone masy that predicts
the risk of Faclure {1,2). Measuremenis of bonc maas
should be valueble to physicians when intervontion for
picvention or treatment Of OStCOPOrosis 18 bulng consid-
ered (34). The vse of bons densilomelry hus inercased
dramatically during the past 5 1o 10 years. How physicians
sre psing the information from this study, howewer, has
ol Deen extensively analyzed.

After a bome minerg] densily (BMD) measurenent
hias beon perfumned. the requesting physician must decide
what ¢ do with the resulls, The cause of sbnonmsl BMD
snould be detennined, and diseases that may be asgoviaied
with 2 reduced hone mass should be excluded (5-9). Ifthe
investigation i complete and the underiying cause of tame
logs hus been identified, the clinician may procsed with
the #ppropriate management {10), The imeipiestion of
bone mass mepsurement should also include an asscas.
ment of the relationship of the BMD Lindings to climical
date obtained from the patient. This averall information
will help the physician imake aspiopriale (herspeutic
decigions,
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in 1996, lhe Ammcan Assouatlon of Imical
Endocrinologists (AACE) published slinical practice
guideliney for the provention and teeatment of nogl
menopgusil osteoparnsia { L1), The AACE guidolings sup.
gest that the pacient diagnosed with osteoporsis shoubd
undergo latoratory evaluation to oxclude secondary caus-
s of bome loss, This evalyaiion should include s complele
bloed cell couni. serwn chemistry stydies (caleium,
phosphate. liver enzymes, toml alkaline phosphstasc,
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creatining, and dectrolyvies), and whinalyais inclading pH.
In individual patients, additional laboratory assessment
should B2 Ccomsiiered on the Sasis of the physician's
degres of clinical suspivion for ather cauges of bone loss,

Fuither iesiing may include thyrotiapin, 24-hour urinary

calcium excration crythrocyte sedimentation rule,
paraitiyreid hormone concentration, 25 -hydroxyvitamin 3
o(mmntmt’.on, and serum or urinery protein electrophore-
sis, The National Osteaporosis Foundaton hiss alse pub-
lizhed elinical practice gmdc-_'ms for \he prevenlion and
treaumens of osteoporoais (12}, Their guidelines rccom-
mend that the phyvician be alarted (o the pogsibility of the
presence of secondary causes of usteaporosis.

Omly limited studies have addressed how physicians
iavestigate and treat ssieupurosis (13,14), Because ths use
efbons densitomery s rapidly incressing, o owing need
CKISTS To detemuine how primay-care physicicoy, gyneeal-
ogigts, and other physicians ues the information derived
from hone densitoneiny stadiss.

In the curment seedy, we 333essed how physicians whe

Bad ordered botie densiwineuy Studics used the results,
We aigg umlyzed the diffarenses between intemistz and
g\mwo;ob;st. in their appreack to osteopenia and osteo-
poresis. Marsover, we evaluated the tvpe and fregueney of
the studiss ordered for fwther investigaiion of Abuormidl
DMD results, the specilis lype of phammaralagic and ather
ineryentions inmitnted, and the lreguency of refenalio a
spovishist,

METHODS

Study Design

Ve Sonipiled a list of all paticats who underwent a
dualcnergy xeray sbsorpiometry study fof the hip and
Spitie) 1oF t frst ume, regard@ess of indicatioa. bétweei
Tanuary 1997 and March 1997 at a communily (eaching
"ib:’pudl In this group, wo idemtified 283 consccutive
paticnts who kad sbnonmal findings and conseguently
were diagnosed a8 having Oficopcia of GSIEOPOTOSIS, A$
defined by the World Health Organization eriteria (15},
Fifly paiicnis semt for BMP sludy by either phiysicians
spocializing in bone discasc (endogrinologists or rhournas
wiogivis) of physicians nioi on dic hospital staff were
axcluded (rom the study. The patients gent for BMD shud-
ies by & bone disease specialist wers excluded from analy-
gir because one of the mein ohisviives of the study wus to
as¥NY ROW primkry-Gare phyvsicians and gynecologiss
managed patents with bone loss, Palients of physicians
not ou the hospital staff were cxcluded lom the study
bacaure their medice! recarde were not accessible, Thus,
233 guestionnaicss (one for cacl: patent) were sent o the
remaining R0 rcrcmng physicians. Data collection was
vompleted within 12 mmonths after westing.

The guestiennzire asked about what types of ivestis
gaens were performcd {compieta Blood ced CERINL, YCTINT
shemisiry stidies, vitamin 0 lgvel, scrum or urine nrotein
immunoclectrophoroais, mammography, and x-ray or
ower studies), what distary or pharmacelogic intervens

.the bone density sudy was pe

tions were implemented (calciun, vitmin D, estrogen,
bisphosphonates, caleitoning raloxifens, or other), snd
whelher s referral to a specialist {sndoirinoloist or other}
wig made ag a result of abnerma! reselis of the bone
densu) iedt, W assumed that maminography (for those
women whe had ol underzone this study as a pard ol can-
cur prevention already) would be n,asnnahls test 10
obtein to exclude & malignent legion before iniliation of
NoinonG replacement thevany (HRT) in 4 postmenapausal
woman (16).1n some instancox, resnonders noted on Lhe
gucatiomnaires that some patients had labuzatory or imsz-
ing tasis done before the rosubls of the hone denvity study
wete Enown. We hiave included o 1ssis in the inves-
ligative part of the study because the phygicians clearly
inilivated thar those lesls were used in the evaluatinh hat
was undertiken wfler they became aware of ubnurmal
B‘VID findings. Tavept whent noted. these investizaiions

re not distinguished from the ather groups.

This susdy was approyed by the Human Research aud
Investigation Commitiee of Newlon-Wallesley Hospital
(INewion, Massachuserss),

Btatistical Analyais
Dstz from the guestionnuires were sntered inlo g
Micsail Fxoel spreadsheet, and sumnary nambers and
stalistical s.ana!yses werz cdleulated with nze of NAS
statistical svftweare. Perventages weme comparsd by using
Pearson's "h.-sq*.:xre test for imdependeont ssmples,

RESULTS

We received 121 complemd guestionnaires from 49
physicians, snd 3 physicians provided us with e novas-

- sary informatian te complete 25 guestionnaires ouwrsclves,

for 4 w0t of 146 quesiiontdires, The campiced (uestion-
naites of four patienia from two physicians were subse-
quently excluded from analysis thus, e final somple size
was- 142 patients from 30 physicians, OF the four exclud.
ed quesiionaaifes, thrce were eliminated fiuat ihie study
beeausa the patients had heen sont for bone dengitomstry
by mrihopedic sargeons (with experdse i Sone disese),
and the foumh was excluded becauss it was the anly
questionnaire compioied by a family piaciilioner, sad 4ay
generalization about this specially would not have been
possible from only ane patical

The numbers of putients swatified by the type of diss
CasC did the physiean PSciainy aic shown m Table 1. All

physician-responders ineluded in the analysis praciicod

cither internal medivine (N = 31) or obsterrics and gyne-
celegy (N = 19}, Of the overall stedy proup of 142 patients
(a1l of whom were woinen), 88 had vsicosenia, and 54 had
osteapnrosis, The mean age of all patients was 61,0+ 10.6
YEEIS,

Fourtoen patients were aleeady soeoiving cutrogen snd
one patiend was geeiviig bisphosphonac therapy before
performed, In nddition, scven
paticnls wers pm.mncpausal We exclsded these 22
puticnts from the analysis of pharmueologic intervention.
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The promencpausal paticnts were excludod because
fwnnonal therapy would not have boon wsed in this group
if & utajor BME abhonmality bad been found.

Additional investigations
OF the 54 patiems found to have osteoporesis, l!
{20.4%) hadl no fuather investigation pecforvied {Tible 2).
The frequency was abou! the sans helwoen patients of
internists and those of gynccolopisis (P = &.50)
Muammography only, with no other [urther investigation,

Wwas i IROST coiinel investigaive modality ussd (in
27.8% of the putionts with Gsteoparosis), Appmxxmntc ty
58% of the paticnis reformed for BMD study by gynecolo-
gists and 6% of the patients reforred by the intornists hed
wRHINOgraphy a8 o only additional investigation
{P=<0.001;,

The second most Common invesiigation was the come
bination of complote blood vell count, serum chemistry
studics, and mummography, More paticots refemsd for
BMD study by internisis (33.2%) had this combinstion of
12312 in companison with patients referred by mymecologises
£3.2%) (P<0.001),

In only 2.1% of all patients were vitamin D levels
assessed.

intervention

Adssinivtration of Caleinm and Vitguin D

The maonity of the patienis (spproximately 72%)

meewed a combination of calcium and vitamin D (Tahlz
3} Thiz combination intorvention waus given to 87.5% of
the paticats with osteoporosis referrad for BMD aiudy by
intcenists and 81.8% of the paticnty with osteoporaiy
reforred by gyneeologists (P« 0.56). The corresponding
sunibers for such intervemtion in the paticns with osicope-
#ig referred by interists and gynecologists were 64.6%
and 62,5%, eespectively (F = §,84) - consideebly lower
than for those with estcoporosis.

Overall, 14.48% of patienrs did not weccive treatment
with cither caleiun or vitamin 0. All paticnts with nsteo-
porosis referred by gynecologists reccived sither calcim
or vitumin D gnd caleium, whereas 9.4% of patients with
omeopomss meferred by intsmaists did not reveive either
(P=014),
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PREPRGcoisgic Theragy

Overgli, the most conuman wreaiment modality was
HRT, being prescrified to 38.3% of all patients. HRT was
more common i the gynecologist~refersed sroup (42.3%)
AN i i iatemist-referved groap (23.5%) (P = G.09).
The sccond mast common treatment modality was

bisphosphonates omly, mure frequently pecscﬂbed tor thes

puticnts referved by intermsts (17.79) than to the patisnts
Teteired by gynecoloEisis (13.5%) (P = 8.53). The combi-
natiom of HRT and bisphagphonales was used in 6 7% of
all patomis, Of all patients with osteopomssis; 10.6%
raceived ne therapy.

The percentages of the vatious paasracologie eombi-
nationg uged overall and hy hath digsaen and physician
iype are sunumarized in Figure 1 Patieats reforred by
internisty were lexy Bhely thun those reforred by gynecol
OFIE 0 fOive dny thctafy for sither type of bubs loss,
Tn the patients with ogleoporasie, 14 3% of thors refaveed
by inturnists recsived no therapy in comparison with 5.3%
of those referred by inmecolngista (2= 0.33),

Referral to 2 Sneclalist

Of the 142 patients with sbnonnal BMD results, 87%
were not-rofoned foon spsciuliqt Seven pervent wire
referred W ah endacrinnlogiae, 1.4% w & thoumatelogst,
ane} 4 2% 1o uther specialiss. Ovemll..pancms of gyneenl-
ogists wers refened & enducrinologists more often
{11.3%) thon were paticnta of intersists (3,891 (P ~ £.083,
The percéntiges tor all rofcrrals were 11.3% for the
patiends of infomists and 14.5% for the patienls of
gynevologists (P = 0.56).

DISCUSSION

The purposs of this study was to assess how the
results of bone dengilomelry wro used for setunl interven-
Hon, gilher investgalive of therapeude, We watited ©
determine whether the information obtamed from s BAMD
study affects g putent’s management. In our study, we
ssscssed oach ebnenmal finding on BMD study, regardless

of the indication, age, medical condidon, or hommonal
status of the individual patienl, nasnych g5 every pubicnt
with a diagnosis of osteoporusis should ideally wndergo
further investigatinn and then roeeive rostomt (310, 11Y

Our results show that 35% of the 142 study patients
with abnpemal BMD findings did not undersa further
mvestization to identify the causc of the bone fosa. The
most steiking Gnding is that 20% of the pefienm with
nsEcaporosis had no further investigation sy 28%0 had
only a mammogram, Becguse manmagraphy may not be
vonsidersd a primary investigative study fon bons 1088, &
guestion could be mised sbout whother mammography
Wi doive i response to the abnormal findings on bone
densitomieiry or i anticipation of potentisl HRT o fns
othor reasons. If we assume that manmography was aotk
done in responye to un shronval BMID result, then almaost
50% of the padents with osteoparosis did not uindergo
additional workup after autconorasis was diagnosed.

A more complete investigation fir bome loss was
performed mmore often in patients sent for BMD study by
internists than by gynecologists, but cven in that group,
fewer than half of the natiens had maore extensive studiss,
Paticats with osteapenis from cither woup were Ioas
likely to underge assessment thou wem patieats walk
OSLSORGIGELA.

We assumasd that all palients with atmormal BMD
ahould he iagirucied in the use of salcium and vitamin D
but that this should not be the enly intervention, eupevials
ly for esablished ostcoporesis {17), All panenits fequire
age-corrovtod physiologic doses of caleium and vitamin D
{18,19}. Far that reason. we divided the migrvention part
of the study into gdministretion of velvium snd vitanin D
and other pheracologic itileeventiai,

Oher (ivst abservation about trearment was that most of
the pationts recetved a combination of calcium and vila-
min D in bath the gynecolowst- and internist-referred
2roups. Nevorinoiess, aimost 10% of patienis with Galeo-
porosis referred hy internists did not reeeive either calgl-
um or vitamin B, whereas all fmtionts with usicuporosis
referred by gymecclomsta reccived cither calcium alone or



Responses to Bane Densitometry, Endocr Praef. 2000:6(Na. 5) 358

Nupe HRT

Combrination |

[mCuaradl WM Penic BGYN Fania 1M Porotis MGYN Poross | |

2

Fig. L. Pharmacologic imervertions in 120 female patients with abnamal results of bone mineral density shadies, Sce text for further
details. GY¥ = gynecologist-reforned potients: 8T = hommene repiacement therapy: A = imiernal meedicine Gnternist)-rafermed

paticnts; Pesea = osfeapenia; Forosiy = osteaparosis,

caleium plus vitsmn D, Patients with ostoopenia fom
either group were 1oss likely o recoive caleiuit or vitain
D than were pationts with ostooparosis.

Apart from caleium and vitamin D2, sur data show that
a substaniial percentage of the paticnts with ostsoporosis
received 0o thorapy, We assuiric that this lack of phasmma-
cologic intervention occurred becsuse many physicians
consider calcium and vitamin D adequats therapy.

Ancther reason may be potient tefirsel or intolerance of

phannacologic itherapy, & comment ihat wag noted
incidentally on @ fow guestinanaires; howaver, the axact
frequency is unknowa because the issue was not addressed
specifically by the questionnaire. Even with gu element of
paticnt refusal or intolerance of ohe wgent, many pharma-
enlogic options ore now available to treat hone loss
{20.21),

HRT was used signilicuntly mors often in the group
of paticnis refecred by gynecalogisis, 48 oihier studies have
demomstrated (14), whereas bisphosphonale therapy was
used slightly bt not sipnificantly more often in iaternist-
referred patients. The incrossed uze of HRT by aynecolos
gists niay be atiribured o e fact Hat they &6 more Faiil-

iar with thiz teaument modality than are mternists '

Oversl, paticnils sent for BMD studics by gynecologists
were mere likely to be treated than wore pationts referre

by inistnisis. Patlemts with osicopenia from either reforml
group wers gignificantly loss likely to receive any therapy
i comparison with paticnts who had osteoporosis.

Preventive therapy with honaenal or nonhormons! agents
has besn clearly shown o be efficacious and shouid be
congidered Tur nostmenopausal women to prevent hone
lons (22-25)

In analysis of the referrs! purt of the study, our results
show that most patients were not referved o a speciatist,
When patients were reforred. 2 consuliation with an
endocrinulogist was most ¢fien sought.

CONCLUSION

Our study indicates the need to cmphasize that
patients with the disgnesiz of ogteopurosis should always
undergo assessment tv ule Oul secondary causes of the
bimie logs, In addition, asteaporesiz should be treated with
pharmacaologic agents a8 well as caloiuti and vitamin D,
Clearly, lurther studies are needed 1o determine ways 1o
ke betier yse of and 1o cabance the understanding of the
resulis of bone dengitometry,
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