T THEREYTRESS
Y ENNEAEFRERMN

XERVHRES
R BERSICHERRS

Primer on the Metabolic Bone Diseases
and Disorders of Mineral Metabolism

(8K )

J& = Clifford J. Rosen
¥ F BER X F

b BTk SR B 2 B AL



XEBIVHRFES
B &R SRHEETRE

Primer on the Metabolic Bone Diseases
and Disorders of Mineral Metabolism

(55 8 )

J& # Clifford J. Rosen
F FE OPHER X F
F BE O YORl Eiw

EtRXFEFHRHM

Peking University Medical Press



MEIGUO GUKUANG YANJIU XUEHUI GUKUANGYAN JIBING YU
DAIXIEXING GUBINGXUE

EHERFE (CIP) HiE

iﬂﬂﬁrﬁﬁ;: FOE R SIS 8RR/ () Wk
(Rosen, C.J.) T4 3 AR RS, XIHEPE. b gt bRt R2EE 2R AL, 2014.10

1344 J503C: Primer on the metabolic bone diseases and disorders of mineral
metabolism

ISBN 978-7-5659-0941-2

LD T DF - QFB- @K M. DT — B — S b=
ﬁi—ﬁﬂ O — 5598 — 78 V. DR682R591 .1

o BRAS B CIPEE % T (2014 ) 552151475

IEEFRINEZENERZIES: EF: 01-2014-4592

Primer on the Metabolic Bone Diseases and Disorders of Mineral Metabolism, eighth edition.
Clifford J. Rosen, et al.
ISBN: 978-1-1184-5388-9

This edition first published 2013 by John Wiley & Sons, Inc. © 2013 by American Society for Bone and Mineral Research.

All rights reserved. This Translation published under license.
Simplified Chinese translation copyright © 2014 by Peking University Medical Press.
All rights reserved.

XEBY MRFSET RERSKEESHFE ( £8hR)
*  OF: AR X E

HET: Lot kKErE L

o Hb: (100191) dEHTHIHEGE X 2EBEH38 S Jb st R b N
B & &7 010-82802230; [FHA5HBIE 010-82802495

% HE: http: //www.pumpress.com.cn

E - mail: booksale@bjmu.edu.cn
B Rl AL nt R AR R AR AT RS )
& e
RIEHRIE: DIKE G MES FERX: &L BEEE. PN
A: 889 mmx 1194mm 1/16  EN3K: 6425 =P 194] T°F
W 20144F10 H A 1R 20144F 10 H 45 1 Bk
S: ISBN 978-7-5659-0941-2
: 380.007C
MUER R, EEUR
(LI otk o) RS 5 A R A 7k FR il 4 )



XTABNERHESRE S, REST RS, CGEEE IR S50 55w
SR ) RHAEE . g% FlJohn Wiley & Sons’ZA w] AEATA A W 4044, ELXFF
FAET B i BORHRIIA T LRI . A4 sp g dEBSOR T AP AR AE T 5 0 T #0ad F «
ETRBIABIRA . Bl FBUR W 5 0 0928 A0 A S 24 d RV a8 v O 1 1 B A
SURT, A AU 2 RN R A 0 AR A TR APEA A PR A SR A L A
VG AE SN, JFEL WAL T FAHM . EEAT RS CEEE R
ForE g GG E BN ) RIEE | i FlJohn Wiley & SonsZy Al X AT {2 # 1k 15

B B i = A AT AT A5 S S A AT AT FE O ELAS AR LA 524




AT

£ F OPER O (TMERT M EER)
X4 (M — AREBERE )

xR T — AR EERE )

F ¥ Pl (Yi-Xian Qin)  ( JEEA LM T K2FARDE)
il (MR BRI E—MRERE )

MoB ERER (JMEXTHEER)

HEZRSBE (FRUEADGEIHEHT )

FRfals  CHiloReA R E s — BB ) WEEE N ER MR EERE )
Wit (LT BERE ) W B MR M ERE )
PR ) MRS M EERE ) KFHY X N BB B )
Pt ChRERE S — BB ) b (7 RAERE R E 5 — BB )
B CiliRe AR 55— BB ) B (MR N EERE )
Bl (MR MR EERE ) ERE (JMER)H SR )
far sk O AR AREERE) Eagae (AR M EER)

faf A O INH B 2R — B 2 B ) AR (7 M MR B )

AT NN EEERE ) RBR CAEs RN E R )
R ()N B2 KA R R B ) Bk (I REFBERER )
€ (7 MNZEX MR EERE ) sk MG CrhEBEEBERIIEHEE AR BB )

PSR (T — AR BE )

SFEBR (A DGR HT)

SRy (Pl AR S — BE BT ) PREERE (M B2 K25 — e BB )
Wi ik () NP E 2R — 8 E R ) MRS (MR S EERE )
P WG (B2 s — M s BE B ) BOCH Cp ERREEBEEIISEEE AR T B )
M CREBEEBERIEER AT ) WA (MR MR )
PR Pl KA A — BB ) AEA 7 MAERX) M EERE )

MRl O N R 2 R 2 — Mt BB ) HEREE (M B2 R A — R R B )



T
st
Rk
L5ie
B
;K
LFER
WISE
B SCF-
{4
s
R
w0
LUK
W P
FIE
Tl
Ft
RIA TR
A

% %
® %

O N MR B B )
QAN L NN )

QAN L NN
(R M 28 — e )

(I NP BR 25— B T Bt )
(TN B 24 25— i T < Bt )
I N PR 2GR 5—Bit s P B )
CAERURZAIRINEERE )

( R ER BRI SRR AR IR )
(7 R R 2 R 5 — P I 2 e )
(T MZEDCT MU EEBE )
(PR Bt 5 < e )

CJ N R 2R 25— B = Bt )
CTH A B B )

(TN R 2R 55— B = Bt )
(IR Be bt = Bt )
(R BRI SE R ARDFTEBE )
(TN BR 25 K5 — B B e )
C M) M B )
(PR R T 25— P B )

X 58
A2
R
B Al
BIRGEZ
PMEI
T
M B
Ve
M
{H A
i
ST
A
ik o
ik i
gK R
J& 5t
JafHE
Fafh

TN MR B B )

( P E BB A B AR BT )
(7 RE ANREERE )
(TR S — M BE B )
CTPH A MR R B )

O MIZEDCT MR B )

TN B 25 Koo — s = Bt )
(TN MR B )

(H EPEEBEHIN BRI TR )
O B 24 o — Mt PR e )
(T AR MR B )

(T NAERX MR BB )

(E R BRI BRI )
(TN R 2 RS — B PR B )
MR B e )

(TN R 2SR5 — B TR = Bt )
O NP BE 2GR 75— s = Bt )
CJ N R 2 A5 — R s B Bt )
CJ NP R 2SR5 — M B e )
PRy B e 2 — R e )



PUSEAES

5, 1959 A, TTARKREIA, BEEm L, M ERX
UM R BE AR RS R AR BT G AT, BAREEIE, Hd%
PN R A 55 DU 8 K2 B I B 2 Rt |
EWFse A Sl XN S E RS TR S S
Jili. 2002—2008 AL —JE] R BEF B RBA i1 22
il FAEZ 0. 2008 EEASAES . )T AREE S E T
BN 2 FATE R DL . 2009 4E BT REEFSH 58
B R BN ST RN R RS SRR, PR
SO H TR E T SR SR . BRARF RS
Wl LR, BRI REARHEP P XK. {E (P
i ui'r’\’“ ) il 3= (e BB R R 2R )
P %z

M BT E H Y R 2 (?’IIIIM\ FNSZEG ST 30 4F
i AR E R [ RBAIRE TTARE PR M R R |J|
W AR R H | R R 2 R R
120 I, F BTHAAE I M\ FISE B0 o I8 e 5 AR 2 BA =
J7 R A TR I L 6 T AEPARHE I A A S R R = AL 5 I (B )
Eate 3 788, Sk & 200, AR TURAAE Ih A F1SE 5 F 58 7 mnww 80 ’*&m 2005 KPR AR
FHE U= BUR & A 130 e IR 25BN =350 2 IR B NI 5 Rk A AT B A2 4 1k

K28 5T UM E . AL A IE . A2 . ANE B R ORI IGT T

i
I

+
1




x| F
Ui, 1963 AR A, ERURRN, TS AR E B AR AT,
HFZ, LB, U[")'E’l-“T’-'ﬂi P& =Ry & 22 S R S NS R STV R oo
H 0T NV E R N e W I Rl VS o8 & DN YN o8 et 1 l”f{"f'
P PSR S RS oy 2 AR R D, PR SE S AP &
»/Ja HEFE W F R, (PREE R E) W 5mE
Ml A TAFE 30 'I" CAE AL . $L95 . 42, ‘F‘Pﬁ)ﬁf’.ﬁ‘ii}\ﬂ?\ =
i";’r; MERf . I ARBY Tz, CAEGRE Jys, U &R AN E . Y31k
o T R 5 (J’#Z?KAI'I‘J&PJ. F R S ')llf’[f/i\ LD SR ETE N
5/’ [N 57 o A g L (I AR R LA, B AR AR KR Fllig AL |- )
FREC)MMIRRZ LT R AT RHEROCTE S H . TARE 1L
PRI Arrb B2 A AU 2, v ] S a0 OG E AUEE 1 I e e R
7 T O M I R N AR LR A R OCWE T DAk, R EREN
S8R I F] 2 T ARIE 60 RF, 5 iR 10 24



IR

%, B, 36 & K% (Stony Brook
Universily SCFREL 2N N7 K2 AR ) B W)
g TRER (BME) &S HEZ, A& K¥E8%
‘W LRI AT, AAMBHE SRR I

(NYSTAR) ##Z, EREPE=SEY T2
( AIMBE )23 01, [EFRFRIRF - Bi TAA iETHBE 1 ;
R AT O [ A W by Mm'dul £2#2: (SPRBM ) £
K, EEEYES: TR A TE8 1 “6%

( BMES-CMBE ) /-z K, KEAEYEY: TRy
50 lé‘/l~f?l-!~}f"" Ei e A Sl IIHMK/\”
WF9E2# 2 (ICHTS/ICMRS ) 231 [a] i 3 4F [
PR iloim M2, T P s A E FE T K
e 2 ME | TRES ’[\ SWCERS5HRITA

WF9E TAE R P WUAT SR A S bl 2l 2 e SR e, A MR EY e 2f TR el S 4 20 1R
B4, SRR SHE R, VA KORZS FREEX AR SEm AP X o . o 4¢mzw-mm T A= PR A7 oy 250

Bk RGOS lw'l'ﬁ-”:. R TN R, JLH L N Y T AR et ofer VR RS S ol LA
AT e ML L IR RIS SRR A il Ay 1 — OB i R W/J}'l' EREER ik, A AR
WO —Fh S BT M’H M AERATIRIRFE A X BEWFTE 11 e it LB A I PR 2 e A
JAT AT RE MRS i BRI CR— R i i 2Ry Jridk . X Seqf E f Wk H 5 S e A0 (g
{1 EAE N

WAL Z AR 2GR TR E SN . O A& XSRS &I 100 25 (5). EEEYEF
Pt FIZHL 20 T S A O SR AT 8 i & |




Sl ]

Figw

Yo, INARERON, M, RS, Bz, BLAE Sl 1994 AEEEE T
IR g B s 2 it 1994—1999 4EEIE T i [ 25 A Fl
i M B I WESCE BB BE, ARG IR B Bl 207, S0 A B E s 1
WIS AR R RAE R T . E AP AT R S0 E . L
HEE 25 RAERF T . R R R E A G ) . 1999—2001 4T M
P 25 RS B R e B B S sl TR, BT A il 2z
2001 AFEFA, I IN b B 25 R — B = Be i oGy O I R A B
TAE. 2002—2003 4 F 4 [ jg 28 SO BIEBEE R, JFEREHN
FLRFE DR E B S, ST B B S B R Fellow. B h e 2225
Hhinaait, ITRPERGIER AO HEAME SE A, 1Ry b
o RN ER S, pieh R ST R SR R
il EAE BB, RBESASE M SRR, RN AKHHARY
ELGUVEREWE, " EEPHEESGFSES I E LV ER SR
%, TEREANKREYHSN TRERRN, T REIEESIIE YR, BEARFFALSREIET L5 K
BIFHE . OGN AN LA B, A Sk SRR 1 i P W R ISR i 80 - Ewt . JFikfT
TIRAMETT AR E . BG4 17 4 WEEK ARRAE S | S A THIOLSIRE; 2 5MHEHR. Bl

W26 T, BHESHR ., TS 18 . 75 SCI M HES . BRI K LR SHFARIE L 70 5




O P

et A REFLA L RN A AR KA ALR %5 ), CEEE T O E a0 5 5GP EEwsE ) 1)

R AR AL R M R T Bl RS AR A, B R R Gl A AN AU P
(10716 SN BT 29 ) W D = Fse o 18 O e (1 B S PR 4 R SN £ 7 /) e S 3 111 R B 7 SO

WL ERAR R, W K THESRARUC AR, IR e S iRk o0 STlorH DG 1) BE Al Rl R F
FNH L R & R S R, $24E T — e — T R A B SRS s eMOC s T
o [ A AR B e U I 78 & A AR Al T — AR AT FLSS A Bl . SO I SR R AN AT 2
B ER. WBAEENEAUERATTR A, XRIERAMR EWSa W R, Xt 2REHE
[ PR N T2 2 05 IR — B A RS e 2 [ N R T2 R e s MO EAY HE R B
SRATF IR

A5 JE [E 0 IF5E 2% 25 (the American Society for Bone and Mineral Research, ASBMR ) ZA4F 4 K0
IR AR RS AR, W2 SRR T A B2 A 10 Ci i F9E 2535 ) ( The Journal of Bone
and Mineral Research ) ZAMWME—I AR L% . S HTIIMUAS () = 4 AR A Gds 17 Z00%°F 22T E 07
TS 8 R 4 ik Clifford J. Rosen 2042, 1U4E T 218 (i B 5KE.LootkAY 124 7, XA BT T 114
HRAF R, Horp R A o oA AU R E R i S LR AR R R AT LA S A
el . S AR — RFR U SRS SIn K KW AHOC, HOCHU S 8 BURAAE . B0 SR e .
JE S B FIAS SR A P L R T A R PR DA R i 6 IO e A T i S A OGN O R . I
A EE 1 E A 12 W 5 48 B LA B DG I BRbRifl . XS N A0 RBFIE & e # E R AR SE A A
IR B A BLE IR T U SR . RV R

H RS R E ST A S R A TIRA KR . R R T E T e, iRk
LA A S SR ARG IR E A &) 2R ] B P E B E i AR B S PR, 2400k, Bk
B fE R EA TR AR g UE . WAL gl G AT [ PR EEKHE B WF T T i R R E R
] LA — Ak b [ i B B F A R, 3K AR 13 H R H 19

g HAE K s, B E R E. A E AR R R B R T A T R
FHE A B B Ay SR RS W N R T it —MUF i 25 G, IR DRI F R R . LBl
e VE B AR fR R A DG Bl A B e Ao 3 it TR 1 IR SR XA BT IR 2 % . FRRHL
AR AR, FFEFRA TR Ay b E Rl T A — 20 R A S ook

il ( Yi-Xian Qin )
T4
2014 49 J]



A

HEDE A A TRE, A TS5 R 08 102 v [ i R s A= RVRHIE AR H A [w] s i) i 46, Horp
T 45 RO R 5 R A B AR B e i WL, R i R B E LA B DR SRS 170 0 2 ) 1 T s 38 I B A
BT, BRI AR B 0 S A 12 K . B AR T AR Y

AR 9 SR S B R 24 (ASBMR ) AR 200 20 E T $h R &Rt H Lg%, &
1L ANRA, 36 124 AT, W R R0 AR B B R L B0 SR I I R SRR E ST, DA RS S i
W S BB E PRARES, TR IR FIRMIE 2 A 5 R A . R AT TAR AR = e g kb — Rl (5
8 ML) BYBHIETAE, TR HARA R E A KGR ES AL FO SR B A oS CAERRE TR, MIfs e axt
HEA R TREERF S % . HESh RS LER . R4 52 W3 b [ g B2 S . mlidee, SRR UIwesr
HSTr BARFNRIY Jride, — [RIHE Sl % R FAH DGR I BTG -

A EIE TAER N BB L s Rl . BAREEE | O BEE L KRR R b
27 VA SRR — 2R TAEM L KRS A Ll e il iGNl 242 ( Prof. Yi-Xian Qin ) Hl F 2L
FBABR AR, BRSO R =S ), BRI, A SRR, BE 20
KA, (ARl S A 2 E T i, SO I AHEPES IE!

AR
2014 4 9 J]



JR5SE 8 WA v

VG S F B 2 B S pom S SR ) o5 8 Wi, AL A8 SE T T P A2 X — i i)
PEACH, ARZE R B R R O R 2, AR Tk AT « B VB A LA . [R LART-E R
PEA—FE, 5 8 MUSACKIRATHE K T8 . WRFI4EAE 2R D RIS . e (T TR X — R AR
IR SR B ARG R B A BRI TR IR A . S5 30k, Bl FdIE . miH., fEX—hed,
VF 22 Bl A B O LR E T U B

A E A, 55 8 U 1 1/3 N, B sy SR A 9 N R G | 42 Z (] A L
(AR RGE . AL AU R RGE . BIRREA R R TR T e — D H REEEALGE.
SHTLRGEA—FE, ABRMEEIIES A SRR, £S5 T, (A B EIE L.

FEA 1841 Toby Kahn SGA22 1 1 — KT AH 8K MR, MENA B BmILAREEE . (Ao fE e SR mEAT,
FUA B RGEA R . SN P78 —FE, i AN C 22 B i T A R b i) R R

LA 55 8 hRZL & TRAT kY B E——Larry Raisz {1, &SI IFB0FAT, M-BR LA T
AR S HH

V™

Clifford J. Rosen, MD



ASBMR ¥

LEET VR A SRR N EHE X —2mET . KRB, NAEENSE 8 M (EEBT RS H
B ER B SACHME 7 ). Clifford J. Rosen [ - FRRFAAEA 1 F2 5 , IEiSeA L A0 EF 55 AT SEMTR A
B8 MBI T AR B S HARALUASCHET . PR T NN, 5 8 MET L Tk
HilioK. 2B EIEE KB, fARWiE s iR, g2 E B R X TR kN R,
Clifford J. Rosen 1§ FIth 1) 2 i A1 A — G EA b A5 1 A% () b, ABR DR R AR AR 282 100 Ay B (i B 0 )
WS %E .

B T xS R LLAN, BrRREAS A A B £ /355 www. asbmrprimer.com, ARFZE A 61, UM s R EEAE s
HERRE TR R B A EROR, A SRR SR TABNE.

HHUEAESO) T SRHESE . AWroe B R, BAELLR R T Rl ARAS ARG ER N 28 o THD0) O IR R AR It

T A S TR BT A N B3 s TR P g

Lynda F. Bonewald, PhD
J O B



ASBMR

BB F RS SBASRENRRAR

EEBH 554 ( The American Society for Bone and Mineral Research, ASBMR ) J&EK) KH# 54"
Py FRWF 5T & G R EEAE R E . AT 4000 44 5% 52 7E 428K 60 ZANE K RIF TAE, iR 2R £ 4,
RN . AR . BIEAMNELY: . RUBSE . MR RS D AT . RIS

ASBMR [ fifi fip JE AN HE = B8 S 0 UG KO, TR e R I SRl S IR A RHA R, (2 BRI N
AL MR SE R EE AR . 30 2455k, FRMT— B RREH . MR E, BESPAOKBIAE, Sl
BAFE N G ARl PR B A PR B A BIFFE R,

SO TAE R R HIZE LA T LA F 5 s H AR AT -

o RTFHA VEA AR AR ANE A AU, A8 I L P LRI AN BB A B IS A ) B

o EHFRIEUIGE EEHEIFRN G ERL SR, RBFTETE R, PR G SRR, ST R
SR Jo ) T B9

o SR E N DAMIEBECH  IRASH, AT ARl W R S A B = S i ol U5 17
o CRFHAEWIRHE  WHSRARSIEE . BTSRRI, kA R SR T AL 2

WIS I Z2p (5 B 5 K E2F ) IS i L2, 17 B S www.asbmr.com,



SEEE A

John S. Adams, MD

Departments of Orthopaedic Surgery, Medicine and
Molecular Cell and Developmental Biology

University of California-Los Angeles

Los Angeles, California, USA

Judith E. Adams, MD

Department of Clinical Radiology

Manchester Academic Health Science Centre

Central Manchester University Hospitals NHS
Foundation Trust

The Royal Infirmary

Manchester, UK

Yasemin Alanay, MD, PhD

Pediatric Genetics Unit

Department of Pediatrics

Acibadem University School of Medicine
Istanbul, Turkey

Maria Almeida

Division of Endocrinology and Metabolism

Center for Osteoporosis and Metabolic Bone Diseases
University of Arkansas for Medical Sciences

and the Central Arkansas Veterans Healthcare System
Little Rock, Arkansas, USA

Hala M. Alshayeb, MD
Division of Nephrology
Department of Medicine
Hashemite University
Zarqa, Jordan

Andrew Arnold, MD

Center for Molecular Medicine and Division of
Endocrinology and Metabolism

University of Connecticut School of Medicine

Farmington, Connecticut, USA

Emilio Arteaga-Solis, MD, PhD

Pediatrics Pulmonary Division

Department of Pediatrics

Columbia University College of Physician and Surgeons
New York, New York, USA

John R. Asplin, MD, FASN

Litholink Corporation

and Department of Medicine

University of Chicago Pritzker School of Medicine
Chicago, Illinois, USA

Itai Bab

Bone Laboratory

The Hebrew University of Jerusalem
Jerusalem, Israel

Yangjin Bae

Departments of Molecular and Human Genetics
Baylor College of Medicine

Texas Children’s Hospital

Houston, Texas, USA

Paul Baldock, PhD

Bone and Mineral Research Program
Garvan Institute of Medical Research
St. Vincent’s Hospital

Sydney, Australia

Murat Bastepe, MD, PhD
Endocrine Unit

Department of Medicine
Massachusetts General Hospital
Harvard Medical School

Boston, Massachusetts, USA

Ted A. Bateman

Departments of Biomedical Engineering and Radiation
Oncology

University of North Carolina

Chapel Hill, North Carolina, USA

Douglas C. Bauer, MD

Departments of Medicine and Epidemiology and
Biostatistics

University of California, San Francisco

San Francisco, California, USA

William A. Bauman, MD

Department of Veterans Affairs Rehabilitation Research
and Development Service

National Center of Excellence for the Medical
Consequences of Spinal Cord Injury

and Medical Service

James J. Peters Veterans Affairs Medical Center

Bronx, New York, USA

Departments of Medicine and Rehabilitation Medicine

The Mount Sinai School of Medicine

New York, New York, USA

Paolo Bianco

Dipartimento di Medicina Molecolare
Universita’ La Sapienza

Rome, Italy



Daniel Bikle, MD, PhD

Department of Medicine

Division of Endocrinology

VA Medical Center and

University of California, San Francisco
San Francisco, California, USA

John P. Bilezikian

Division of Endocrinology
Department of Medicine

College of Physicians and Surgeons
Columbia University

New York, New York, USA

Heike A. Bischoff-Ferrari, MD, DrPH
Centre on Aging and Mobility
University of Zurich, Switzerland
Jean Mayer USDA Human Nutrition
Research Center on Aging

Tufts University

Boston, Massachusetts, USA

Nick Bishop, MB, ChB, MRCP, MD, FRCPCH
Academic Unit of Child Health

Department of Human Metabolism
University of Sheffield

Sheffield Children’s Hospital

Sheffield, UK

Harry C. Blair

The Pittsburgh VA Medical Center

and Departments of Pathology and of Cell Biology
University of Pittsburgh School of Medicine
Pittsburgh, Pennsylvania, USA

Glen Blake, PhD
Osteoporosis Research Unit
King’s College London
Guy’s Campus

London, UK

Robert D. Blank, MD, PhD
Division of Endocrinology
Department of Medicine
Medical College of Wisconsin
Milwaukee, Wisconsin, USA

Amy E. Bobrowski, MD, MSCI
Feinberg School of Medicine
Northwestern University
Chicago, Illinois, USA

Jean-Jacques Body, MD, PhD

University Hospital Brugmann

Université Libre de Bruxelles (U.L.B.) Internal Medicine
Brussels, Belgium

Lynda F. Bonewald, PhD

Department of Oral Biology

University of Missouri at Kansas City School of
Dentistry

Kansas City, Missouri, USA

Adele L. Boskey, PhD

Research Division

Hospital for Special Surgery

and Department of Biochemistry and Graduate Field of
Physiology, Biophysics, and Systems Biology

Cornell University Medical and Graduate Medical
Schools

New York, New York, USA

Roger Bouillon, MD, PhD, FRCP
Department of Endocrinology
KU Leuven

Gasthuisberg, Belgium

Brendan F. Boyce, MBChB

Department of Pathology and Laboratory Medicine and
The Center for Musculoskeletal Research

University of Rochester Medical Center

Rochester, New York, USA

Nathalie Bravenboer, PhD
Department of Clinical Chemistry
VU University Medical Center
Amsterdam, The Netherlands

Edward M. Brown, MD

Division of Endocrinology, Diabetes and Hypertension

Brigham and Women’s Hospital and Harvard Medical
School

Boston, Massachusetts, USA

Qyvind S. Bruland, MD, PhD

Institute of Clinical Medicine, University of Oslo

Department of Oncology, The Norwegian Radium
Hospital

Oslo University Hospital

Oslo, Norway

David A. Bushinsky, MD

Nephrology Division

University of Rochester School of Medicine and
Dentistry

Rochester, New York, USA

Laura M. Calvi, MD

Endocrine Metabolism Division

Department of Medicine

University of Rochester School of Medicine and
Dentistry

Rochester, New York, USA

Christopher P. Cardozo, MD

Department of Veterans Affairs Rehabilitation Research
and Development Service

National Center of Excellence for the Medical
Consequences of Spinal Cord Injury,

and Medical Service

James J. Peters Veterans Affairs Medical Center

Bronx, New York, USA

Departments of Medicine and Rehabilitation Medicine

The Mount Sinai School of Medicine

New York, New York, USA



