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ANERREBTH 555, BERICBWTIIME
MESE (pulmonary hypertension : PH) 25& %
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1. Bz - %8

- PHIX, F3¥MiEARE (pulmonary arterial pres-
sure : PAP) »"%&&EF 12 25mmHg GEE)RFELZ 30
mmHg) ##Bz2 5B L EFXR SN, PHOBK
1998 FEIZWHO® [ERMPHICE T 5
EEY YRYT L] ICBNTRESHh, Z20%
2003 42 [PAHICBET AEBE Y YR T A ]I
BWTHET Sz (F)V. PHIE, PAHZIZL®
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F 72 FEMMERZ B L 72 PH, Fi4 R
HPHICHIS b S iz, RHoETIX, ERMEPH
W2 T REPAH & FIRMPAH & v 5 &
AueshizZs BERZEORBICEET S
PHIZSRIEPAH L ELOBRE Y 23 52 &4
5 MEEDRBICEE L/-PAH] & Shizgid’
BHTH L. A5HEIIPHBREDERELRIRT A
LTHEBTHS.
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FEliRtERMSImMELE (PAH)
1.1 BRM (PAH)
1.2. Rt (FPAH) o
1.3 BEDESBICEELCRHBIREMSMEE (APAH)

1.3.1  BER : '

1.3.2 SERMERMLESR

1.3.3 PIRETTERE

1.34 HIV S3E

1.35 Eo/ =Y -

136 Z0Oftt PRIEES #ER. Gaucher 8. EGHLMMEMMSLEE ~NEIJOEVE

. B SHEEYER BE) )

1.4 BEOMBRIRECIEEMNSEHES /S heREMS ML

1.4.1 [EEiREAEMES (PVO)

1.4.2 FEMOMEELE (PCH)
1.5 #HERKGEESImETE

RERAEDESICASHENEE (BEOELTE. BERBELS)

BREBH LU / F-HEMRIEIC KB HEmEE
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B MD LU / RIS L DMBMEE
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BiEZ X 5PH (1B < 7 vl iEkeiE @ X%
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F2103H5MBELT, LRy FoS—2a—ik
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AE <L (199%), 2w THEBLAE (SSc) (114%),
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(B 1 & 95IM, —BEE)

SRMUGK - KEHL68%), sty r<
b —57 X (SLE) (38%), B 7 ~<F (35%),
SjogrenfEREE (1.3%) DIETH Y, BRKTHOH
&L RIBRICERERR 2 ST SScHERBTESE
Th o729, 2003 FITHFHS I, FEEHEEE
BHizBWT, EESBHME L-BERRBERESE OPH
LRy 79—z a—-ICIYRAELA Zh
2k B &, PHAEBESIZ, MCTD (160%), SSc
(114%), SLE(9.3%) DNEIC &b o 7z, Lz a—-
BT SN/-PHEFOF L LITEIERTDH
D, A7) -V IREOEEUIRBIN.

3. PAHODES

PAHD & % L MATEN A 6 A 5 &, PAP
B ERLTH, WENIIROEBERIZIE S CEER
Thb. EOHPAPE LR LEHIREIET 5.
MMmEEPT (pulmonary vascular resistance :
PVR) @ EF Iz E (cardiac output -
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F—FIVEREIZ X APAPE OMHEFRENTS
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4) Z Otk

PAHOZW, BRERE - GRMRHE, Tk
FBIEHBN A F~<—AH—& LT, REShKHE
FhU A (Na) FIRRTF F (BNP) % &7%
HEINhTn5.
. BNPIXAZEEAMNZ XBL, PHIZBWTAHL
RRERPIETER L T 5. .LEMENaFIR 75
F (ANP) 2IE - A 2B b 5 OE RV
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I v AZEM (NPR-C) 3% 555, NPR-BIZIZ
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BESREPAHTIE, M PHUL RNPHUARRH
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5, BERICBVTHRENPAHTE SN/ - EF
VABEELEINS. 2003 FED I-PAHO: BMis
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BRIZBWT, L MmiTEIRE, NYHASER S8
e, FHROWEFRIIHRE SN, 1995 FI1TK
E TR 2T 7. BEREPAHIZ DWW TIESSe
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5.

M?ﬁﬁ@ﬁgli@ﬁﬁ%%ﬁgﬁtﬁﬂif, 3]
FOBRE EDITE - RERBELZOH L, BHE
Bz CIETHS. EFE, RABEEDESRIC
P BREEOEEBNENETREICLDDH 5.
BIMBIROEITIE, BERD 1 FUATENT &
o, BRELY RA DF - REPIELT B -
B3 55 7~ FE (disease modifying anti-
rheumatic drugs ; DMARDs) ’i’é‘ﬁ%’%" BB T
BEICHEETAZ LB TN, -

AR TIX, RA KT HEFEDRBMOE 2
75, DMARDs D FgaR, A OFER,
WE L FO /B FECOEMHTS.

RA B2Hf:2

n‘.u?jJ—-
RA@M%V H— LB, METEh Y
F FEF (RF) PHVOLRTWSEA, Zhid RA
DA ORERLREANCBATOBHRL 2B LT
HY, REFREILTLIE v, £/, &
PP CHERIEC, BBL L bIBEICR

BHWER D

BEBI DA% W EHh D, RARHZHTICE
NTWB EEENEEW,

A, 4 TRAIK %ﬁﬂ’]k’éh#?b‘?%y
ik B X UCHMEEEREF OMIGHEREASY P L) v
b743 797 HBEL, ¥y s fbashizr
TFFBHBEIE b =T LCREBEENL LM
BHohE o7, bh%AIHﬁégﬁdﬂt1tL, RIS
HEBHOTF F (cyclic citrulinated peptide ;
CCP) % F\»72 ELISA A IS S, #iCCP
REIREN . - o

INFTOELOHEICL T, ZOH CCP H
HORAILBIFABERPYERISTEHSI LT W
2 RACBUIABEEIVTLORETS
90~95%LLEE ELOTHVEELTRLTWS
A, BECEHLTINB~872% L HEICL o TiT
LOEDHY, THBEESERTEICH BN
TFFOBVERBLTWAELDEEIONS,
EBS, P CCP HifkfllEx v MCiX, 74579
HRRT7F FERHWLE—#RE, 50T
FRIGA4 7Y — 2o RIEROEERED T

T FEERLTHRL LB RS H5. 62
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% 1 I0O050 RA RHAHEsES)

1. 1 CCP Fiix&H 5L IgM-RF
2 . MRI ERIC K DEFMEF - 153N ,
. MRl BRIC K DBEFESDIVIEUSA

3 IEECP 2 IBEL LD TR RA LE2HTD.

HEOFy VEBEVWEREZ#ERFLOD, F—i
RTCIREBED, - EESHEI N L SR,
bAREDLED, BEOHENE BB HAFY
FAEEWSLRTWA., THIZED RAIZBITARE
EDRFEREHULEDIDELZoTVAS.

$T CCP Hifkiz RA ORIERHI S RF EHFIZRE
BDHNBPFT TR L, RA OBEEBEEET L HE
THEVIRELLE WD, 47 RADHFLLE
BB ~—H— L LTEEENZOALLT, F
BFHREERATHOYT— - LTHHERL
EZHRTW5

2. ERZHE

B X $EHEIZRAICEZBEE{LOBERRS
HEBETHOIEL TS, KBHEHICED
bNBEELE LTI, BHBRILLBULADTD
5. BHBRITE RA TIXESEBRICREL,
ETRCEBHR I CLERICEE. BUL AN,
BEERE 2% BB FICE L TV 5E5 (bare
area) T 5 HELFZEICHEDOONBE I LIEN

(marginal erosion). #EAIZIZEEE DEELPA
ERE LTROLN, ETTHLHAEVWRDER

HEELS.

B X BEHEIIRABWHOERTH Y, FER
LREEL LTERE SV, &) EBEHOFME
WHEHERPH S, T L T, magnetic reso-
nance imaging (MRI) X X B TIIHETE B2 WE
ERPBEAOFEHATETSH ), RA DEHD
W, TEENIERTEME, ERIEIREO FRERIZBITS
EREIBEIRTVEY,

MRI (B ELOREEICER, BE L7 ERE

2T EAERTERES, T2 @REZETHEESTR

YLUTHHBERD, FFY =y aE&ERIZ AW
W MRI T EEAR L VB E 2 ), B
DEMHBERTHS.

EEEZEIX MRI TOABRETEBRETHD,
T1 MR TEES, T2 BRTE~HES, STRE
TERETEE R MEIEEFEAOSF TR

BE LTHIM SN, RA KBERBEIENE ShD.
EFREEEELORICHEELTE TS ADHIEE
Kegr 2 oh, BHELFHTIEELHAT
HHEEZA.

MRI TOEU S AZE, X B ETEUTS ADH
SRR AR OHERT A LN TE, BEAE
DEREN TI BRATEES, T2 @f#TE~&E
5, STR £ CEEFHE LTHE IS, MRI
FTBULADED LN RIZ 1~2ELTH
B —#ALI X B ETOBUTLADERLZED
HiE DS,

3. EPHREE

RA DBHIZIET XU A1) 7 < F%#%E (Amer-
can College of Rheunatology ; ACR) %452 HE (1987)
PERINS, ZORKEIZ %, FREIL 8%
EENTWAD, BHNIC 6 BEOERDOERT L

EL$2 Ik, BH RA EFICBIT B REIL 40~

50% EEWZ b, RADOBRIZHICHWAZ

CIIELWEEZA.

Visser 541X, BIfiZ % EFFIC %htt W R
EBI%Ei ¢ (undifferentiated arthritis ; UA) B#& 522
Plaxtgic, 2 EHMMEELERLL. 24
#i2, O BRER LB, QESHRIFRKTS D
BEREL 23 2o B, @ BHAEREL
MAEREES X - L7-8, O3 BICOEL, BRE
KR REFRREMLL, FEHEOHEER
EArLAa 7L, 20T 3 BEOVTILOR
CETTHEPEZTFHAILTRS

van Gaalen 5913, BERIEEH KT UA EF %
RITA 202 3 SE R O ERIRAEB % 388 L 72, 5T CCP #L
EEHERIT 1 EBIC 83%, 2 F££IT90%, 3 F
B2 93% DS RA LREEZWISNAZ &L, @
SERHT CCP FURRRMEER A 513, 3 1212 25%
L7 RA EHEEZHWI SN o7, CORRPH
Pi CCP LR ﬁf&nﬁUA#%RA«?ﬁ
TAHHAREEIE NI EATRBRE N,

L0500 5 B B8 R R L LOREL
-FEBI 2 A5, B X BRI R ER L L S
%, $i CCP Hifk, IgM-RF, MRI BT ROSERICH
ELRHRTHAEIEERL. ChED LI, R
NDTELL{RADEHZHEELERL, BE

83%, BEE 8% ERFLEREBE TS, KDL
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b maER

SEREL 7= RA

----------*
5'...
~ -

ETULRA

Soy N TRERY
== BETE (BEB)

B 1 ABEESS0OR (window of therapeutic opportunity)

X, CORMBHEEORUBELRIET 57:00
VD UA BE 119 Ble xR & LRI 2 BRR
BB T, HLCCP kD 5\ ik MRIFTR TFE
CBEERENEETUE, 1 ERICIIH 0%, TH
EDBFHTHNIT 100% 2 RANEBITTH I L D
BELTHWA,

DMARDs 4%

1. JAEFBAROKRE -

RA BiRE# 4 5 DMARDs % FgET 5 2 & 2°
BoLRTVE0R, OF REREIRRER
DD 1 FELAOETHFEN &, @QRA TS
DMARDs £ WEHM AT EREHICHGET 5
FEEMETB, Lol ¥F Uy AICEDL.
CHIIBEHO—ERBICHEETBBT A LIS
Lo TRADEREBLEZ, FHEBSE~DE
BRERFEIIORDPDEDEZTTHE, 20D
k§ #8 % window of therapeutic opportunity & W OF
(B 1), COBRA (Combinatietherapie Bij Rheuma-
toide Arthritis) study DAL Z Ot T EMFIT T
w39, 2512, B DMARDs EEOEMMEICE
FAH Xy ML, BYWERIER, BfFE, EHIKR
=, BHRERITHRHGEIE SR, ZXAFr—TH
SEHLNWETHE. '

NI EHh5H, DMARDs FIEOBEE LT,
REIXBEELEOFUVSHADHIRR ACR ® RA

SEEET @ TRESRE STV, &b
Tix & ) B2 5 DMARDs # B#5$ 2 @A
HoNb, BRAD) IFED T IV—TI3AH
RA X EBCEIFRLE LT, 3 2R EOER,
MCP (FFI5HiE)/MTP (FRREE) BAfiZ%,
30 UL EDEBED Z hiFh ZETFTWVAHO, 4%,
RA DZWZEEL /-8 %2 LD RA IZHEEM 2
ALICHEIREDY S DA%, MRI TRA IZERDH
NBETRD D 535461, RF °H CCP itk L%
%12 DMARDs G % BMG T 2 BEBMNRD L1
5 (H2).

2. BIREE

R CHEATERR) v~ FERIR20TEL
T&5.Felson 5'V75 DMARDs DAZN M ZIRE L
TERRERER O BRE E X & 5T L, WHEMFE %
LzEZh, AR PLFHF—F (MTX), ANVT 7
F5T (88Z), D-R=V 5 I v, EEEHD
BROSHANHSR, FEILER TV, COKRE
25, EER OB EH 4 strong DMARDs & fif
B, BO&F R~ ) TEEIZIIIHL
mild DMARDs & L T \» 4. strong DMARDs
ACR UERLBEDETOBRARKIIB VT
EEUED EAS0% U LEERL, EEB{LRERT
EHBEETHHZIRIBEREINTEY, RA GFE
DHLERSTWE,
REBEOTFHREARRAT L LT, BWEEEE
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1 ALLER< BEA |
[

HEREA*OFE ETUSNOBBLOERD
(348 PIP, MCP, F-ES87, BEtaEk

B, B¥MTPEE) HDWNE
*EMRETRWEER HEAFOBER

J

#fERM (ESR, CRP) £ER

RERIG (ESR, CRP) k8

HEEROESERASRY HEREOESS R
Y
No

[RFBtE [—>[mccPnalie | [ mmxnsx | [ Rigz

BUSAR || BETE
Yes Yes : SRt B
lYes %UB/\J&

v. l Yes
| ‘DMARDsBi& - R

2 DMARDs BBIBDER

. & 2 DMARDs 948 (XXEk”3IFB)

5 s (3D I R | BEET | KRB | FBHC RS
AR A (mmR) A R | mERR | s | ms
SFFAUIBT MU DL | #40%L EDOBE i O (-) B
(GST) (7#Y—-))
TSI (BUC) (UTF | 2hEEUE 40% =a O (=) A
U3 ACR 20 489%, ACR 50>30%
. D-RZUSZ (DPC) (X | 2hEEHE 65% th O (-) B
strong | FINTF—E) (300~600 mg/H)
DMARDs | X b hLFT— K (MTX) (U | 2Z=EHE 60% (6 mg) b (@] O A
IIRUYIR) 649% (9mg)
USZXANWT7EV I | 2hEFENE 58% E~h © (=) A
(SASP) (ZHILT 1T/ EN) :
LI/ ZR(LEF) (P30 | ACR20 52.6% e @) © A
Fo0UALR (FOTJS5T) | ACR20 49%,ACR50 27.5% | no data (@]
'2:— _5]/ T4 (AUF) (U | 2EEWE 40% e nodata | (-) B
) .
| 7oFUw s (ACT) (A—70 | =2hEBENE 37% B no data (=) . B
mild L, E—J=)
DMARDs D/\}i]*fu w ik (AT 1| 2hEERE 33% & no data (=)
‘J]U EY (MZB) (TUF+ | £BNNEE=XE 24% B no data @) B
-
O : HIRPEALBEVDBD, O WEPEADDDIED, A I53KDELE;DHEND, B ITDKDEH5SND.

% (disease activity score ; DAS, 5.1 LA k), KB
HifEE, RF [GiE, BIBEIRELRZ EFBITo N5,
DT EdH, EE DMARDs ¥ ZiRT 5154
RA EEIM, BRBEOFEHNE
2 CRFEAE, ERPEESMHEICD

RECEIRT 5.

52

BL2ETdhh,

EHHEIE VER 2, Tfk“ﬁﬁ#%%ﬁ%
CCIREBREOETIFREV D, ARIECEHRIEE
TEFIREPBEN T TEIRORBHITE Y MTX,
L7WVv/ 2 F (LEF) *BBICERTLRET
 HBMIX LTV T I YRS EEE DA b
BEICHANBER T B ZEHFEHSATEY, &
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a. DAS.(Disease activity score) 28=

TJC=EEEEGR (ER 0 28 BEEHFHE)
SJC=EFRESEE (BB D 28 EEFHE)
ESR=7rA{E (mm/FERED)

GH=2BERE (VAS I X 325 : 0~100mm)

0.56/TJC+0.28/SJC+0.70In ESR+0.014 GH score

VAS : visual analogue scale

— ZEHROUEE (BRR AR —————

HEE>1.2 1.2>2HWEE>06 HEE<086
4 Das2s<32 |, Gootiresponse : :
B (EEets) || BESBRERE Moderate
i:j — e e response
B 3.2<DAS28<5.1 FEERRRG No response
g (ZEEEE ) RERSRE L
#  DAS28>5.1
y (EEEBW

DAS28<2.6 : Remission (EZARIREE)

b. ACR (American College of Rheumatology) A7t v h & EREELE

® EFEBIEIE | ACR68 BN S 5 ERED % 2K
@ FEIREAEE | ACRE8 EFID > B ER D & 2 BIfi#K

@ EEMDLREITHE - EFTIC & 25FEE DR ST (VAS)

EEETEFE

® EENSHEEEOFE | AIMS, HAQ mHAQ, QWB 72 &

@ BEER | BEIC K ZEBOTE (VAS | visual analog scale)
6 BEOLBNTE | BELCLDEROBETHE (VAS)

B

@ AUBREYEDRE : L. CRP
X8R, Tl oEHRS

BE

QWB : quality of well being

FE#RIC, ACR50, 70, 0%WELEHET 3.

AIMS :arthritis impaét measurement scale, HAQ:health asséssment questionnaire, mHAQ : modified HAQ,

ACRIAZty b @, QEENEHIK 20%L LOWE BY) ERTLEDE, MTOO~Q0EEBEFIERHLU LT
20%LL EDHEAFRH SN IchR (ACR20% KE) IC RADREBELEERT 5.

B 3 ACRIEE# L DAS28 score [CK D RA SEBIMETE?

hoDOBFABRETBIRLTO L., 7z, BHRY
BARWESTY, 1FERBOEFIZHS L
DMARDs DENELIE 720, MTX % EFRME
PBOEH*E—BRETIOPET L.

DMARDs DIGEENFEDOHE I, IR - BiED
WEEFFLEL LA ACRKUEER DAS BHW
bhb (B3). ACR20%HEES DAS HEER
EEXWHL-LTCHBHENETTAEMNIZIZ VL
0, BEFC R RA fE6I Tk DMARDs R4 4%
BSH OBMBERR ECEREY BEICHEET 5.
L LA s, BERECHBEHEN S HIEST
2, BAREBERIEELEWERAZ B ERELND
57:®, ACRS50%HER DAS HEEREYHE
ZINET 5. '

DMARDs IEE T, —EAR THIRIHEEE L

T ABBENDHE. TAF—THZLRITh, &
% 2 4Ll DMARDs G L Twb e Lid
LIEEB T 5. ACR DT 20% L EDEAL,

H B\ I DAS 2% 12 LLEEBAL L 728613, A D
wME, VOB, BMERATEETS. MIX it
IR —THENFRETCIRSEDHEETHUR)
BEFEONE. BE 2mg/BrEET 505, Bk
A LTV 2 AR ERE S EOMRT b %E

THBEND S,

LEF b 10~20mg/H TR ICHERCHES
b5, DD DMARDs TRIEVPHEE LEHE
&, B, EBmEEET.

3. {ERZE, BERAOXG

&R A9 12 DMARDs I6E 21T ) 58, BIERIC
+5BETHLENH L. LLCEBRECTREE
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ETHATREEAISEZRSTVWOT, EFOER
CEERETS. UTCEESLET5.

1) BEOSVEIER L EELBEIERIZEER
BEICEEICHAT .

2) BESUG (hypersensitivity) LEH (toxicity)
Lo TREZREEATE, REBHIEIDOT

EET S, BIEII MTX lERR SSZ DK &, Il

BB D L), EERAKE 6 PALAICES R
TV, REIHEKFEEND ) ERRHIS—EL
Tz,

3) S5 ERRNXEOHE HEEY T2,
BT S X\, LEF @8R5 387 T
brwl, 7V93I Ry sul) ARITHEBHD
ZVETOESHECE, AWERAEE RS 2.
C4) EREFOH5PRLESERIERSLE
v,

5) MTX, LEF, #2701 AAD L) 2 REH
SO » HEFTIX, EWFNEFEFEL LD
REMRBREIRIY B L EEHEIIES.

6) EF 2T 28WERL, BEbILEST
ik LT 22 EE, RaBRESLEZRER L
DECEERET B MTX 0L 5 BE LR CRE
DMIKBA IR TYUE LR TE 22%, —
BICBEEIC L ARMEROBARE LIRS P
IEL, MTX R LEF 2 X 2EEZEIEHO LS I
BAGEESLERG IR PICEITT 5.

% DMARDs DBIfEHDER 2R3 T & D
7-.

PHYIC
\EAED RA 155, BT CCP Hifh® MRI % IV,

UA DIREED S RA 2 FBIL, EbDOTEHIS
DMARDs R &M EM A BT H I &ICL D,
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Longterm Effect of Intermittent Cyclical Etidronate
Therapy on Corticosteroid-Induced Osteoporosis in
Japanese Patients with Cormectlve Tissue Disease:

7-Year Followup

SHINII SATO, TETSUYA TAKADA, YUMIKO KATSUKI, NORIKO KIMURA, YUKO KANEKO, AKIRA SUWA,

MICHITO HIRAKATA, and MASATAKA KUWANA

ABSTRACT. Objective. To determine the efficacy and safety of intermittent cyclical etidronate therapy of up to 7

years for corticosteroid-induced osteoporosis.

Methods. One hundred two Japanese patients who originally part101pated in a 3-year prospective ran-
domized study were enrolled into an open-label followup study. All patients had received > 7.5 mg of
prednisolone daily for at least 90 days before entry into the original study and were randomly assigned
to 2 treatment arms: E, those receiving etidronate disodium (200 mg per day) for 2 weeks together with
3.0 g of calcium lactate and 0.75 ug of alphacalcidol daily; and C, controls receiving only the latter.
‘Endpoints included changes from baseline in bone mmeral densxty (BMD) of the lumbar spine and the
rate of new vertebral fractures.

Results. The mean (+ SD) lumbar spine BMD had increased by 5.9% + 8.8% (p = 0.00007) and 2.2%
+5.8% (p = 0.013) from baseline after 7 years in groups E and C, respectively. This improvement in
BMD in group E was significantly better than in group C (p = 0.02). The frequency of new vertebral
fractures was lower in group E, resulting in reduction of the risk of such new fractures by 67% at year
7 (odds ratio 3.000; 95% confidence interval, 0.604-14.90; p = 0.18). There were no severe adverse
events in group E during our study.

Conclusion. Our results indicate that longterm (up to 7 years) intermittent cyclical etidronate therapy
is safe and effective for prevention and treatment of corticosteroid-induced osteoporosis in patients with

connective tissue diseases. (First Release Nov 15 2007; J Rheumatol 2008;35:142-6)

Key Indexing Terms:

CORTICOSTEROID-INDUCED OSTEOPOROSIS

BONE MINERAL DENSITY

Longterm corticosteroid treatment in patients with connective
tissue disease (CTD) causes osteoporosis as the major adverse
event. Bisphosphonate therapy has proven to be effective in
both prevention and treatment of corticosteroid-induced
osteoporosis (CIOP)!*4. Guidelines for treating patients with
CIOP recommend the use of bisphosphonates as a first-line
drug®. Nitrogen-containing bisphosphonates, such as alen-
dronate or risedronate, have proven efficacy for both preven-
tion and treatment of CIOP. However, use of these bisphos-
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'BISPHOSPHONATE ~*
CONNECTIVE TISSUE DISEASES

phonates is associated with gastrointestinal adverse events®,
We previously conducted a 3-year prospective randomized
study to determine the efficacy and safety of etidronate (the
first available nitrogen-free bisphosphonate) for treating
CIOP’. Although longterm followup (7 yrs) of intermittent
cyclical etidronate therapy in patients with postmenopausal
osteoporosis has been reported?, few studies are available on
the longterm effects of etidronate in patients with CIOP®.
Further, there are no reports on the continued effectiveness
and safety of etidronate for CIOP in patients 'with CTD. For
this reason, we have followed up the original 3-year prospec-
tive study for an additional 4 years to determine the longterm
efficacy of intermittent cyclical etidronate for treating CIOP
in patients with CTD.

MATERIALS AND METHODS

Patients. In the original 3-year study, 102 patients with different CTD were
enrolled (56 with systemic lupus erythematosus; 12 rheumatoid arthritis; 10
polymyositis/dermatomyositis; 9 vasculitis syndrome; 8 adult-onset Still dis-
ease; 5 polymyalgia rheumatica; 1 systemic sclerosis; and 1 Sjdgren’s syn-
drome). Patients’ ages ranged from 21 to 73 years and they bad been taking
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> 7.5 mg of prednisolone (PSL) daily for at least 90 days. The results of this
study have been reported elsewhere?.

Study design. In the original 3-year prospective randomized study, all patients
were randomly assigned to one of 2 investigational groups. Patients in the
etidronate group (E) received 200 mg/day etidronate disodium (Didronel,
Sumitomo Pharmaceuticals, Osaka, Japan) for 2 weeks, together with 3.0 g of
calcium lactate and 0.75 ug of alphacalcidol (Alfarol, Chugai Pharma-
ceuticals, Tokyo, Japan) daily for 90 days. This cycle was repeated 28 times
during the 7-year observation period. Patients were instructed to take their
medication with water at bedtime. The control group (C) received only 3.0 g
of calcium lactate and 0.75 ug of alphacalcidol daily for 90 days. In the fol-
lowup study, the patients were to continue taking the same treatments to
which they had been assigned earlier. However, a change of treatment was
allowed if their doctor decided that it was necessary for treatment. All patients
had provided written informed consent.

Bone mineral density (BMD) and radiological measurements. Lateral and
anteroposterior lumbar and thoracic spine radiographs were taken and evalo-
ated at Keio University Hospital at baseline and every year for 7 years. All
lumbar and thoracic spine images were evaluated by experienced physicians
who were blinded to treatment assignments. The diagnosis of vertebral frac-
ture and osteoporosis was based on the criteria defined by the Japanese
Society for Bone and Mineral Research in 199610, A vertebral fracture was
defined as: (1) The ratio of the centra) height (C) to the anterior height (A) of
the vertebra was less than 0.8, or the ratio of C to the posterior height (P) was
less thar, 0 8. (2) The ratio of A to P was less than 0.75. (3) A crushed verte-
bra was recorded when its height was reduced by more than 20% in either A,
C, or P compared with the adjacent vertebrae.

Classification of BMD was based on the following criteria: Normal
BMD: > 80% of the young adult mean (YAM). Osteopenia: between 70% and
80% of YAM. Osteoporosis: < 70% of YAM.

This definition of osteoporosis (i.e., < 70% of YAM) also corresponds to

the osteoporosis criteria recommended by the World Health Organization
[less than -2.5 standard deviation (SD) of YAM]. All BMD measurements
were made by dual-energy x-ray absorptiometry using an XR-36 (Norland
Medical Systems, Fort Atkinson, WI, USA). Because we had already docu-
mented changes in bone formation and bone absorption markers in the origi-
nal 3-year prospective randomized study, we did not monitor ‘biochemical
markers of bone turnover in this followup study.

Statistical analysis. The baseline characteristics and homogeneity of the
patients’ background in an intent-to-treat population was compared between
the 2 investigational groups by chi-square test, Student’s t-test, and Mann-
Whitney U-test, as appropriate. Regardless of whether patients were still
receiving the assigned medication, all available BMD data were used to per-
form an intent-to-treat analysis. If the measurement of the lumbar spine BMD
at 7 years was not available, the measurement obtained at the time closest to
this was used in the analysis. The patients whose BMD data could not be eval-
uated correctly because of previous compression fractures are excluded from
the analysis. The primary efficacy analysis was based on the differences
between the 2 investigational groups in the percentage change of lumbar
spine BMD (L2-L4) from baseline to last measurement. The percentage
change of BMD from the baseline was compared by an analysis of variance
model (SPSS version 14.0). The comparison of percentage change of BMD
between the 2 groups was calculated by Student’s t-test. Odds ratios adjusted
by menopausal status stratum as a factor were calculated for differences of the
incidence of vertebral fractures at 7 years between the 2 treatment groups.
Significance level was set at 5% and all results expressed as mean + SD. -

RESULTS

At the beginning of this followup study, 7 patients in group E
-and 6 patients in group C could not be included because of
death or loss to followup. There were no significant differ-
ences between groups in baseline characteristics in that subset
of patients whose data could be used for an intent-to-treat

analysis (43 and 45 in groups E and C whose BMD data were
available, respectively; Table 1). During 7 years, the average
daily dose of PSL in each year was not significantly different
between the 2 groups. The number of patients taking steroid
in groups E and C was also not significantly different (Table
2). During the followup study, there were no adverse events in
either group. However, 2 patients in group E and one in group
C died due to progression of their underlying CTD or infec-
tion during this study. Ten patients in group C began to receive
bisphosphonate as well as alphacalcidol and calcium lactate
because their rheumatologist decided that they would benefit
from such treatment. On the other hand, only 1 patient in
group E was changed from etidronate to alendronate.

After 7 years of treatment, the mean (+ SD) percentage
change in BMD of the lumbar spine in group E (5.9% + 8.8%)
was significant compared to baseline (p = 0.00007). This was
also the case, albeit to a lesser extent (2.2% =+ 5.8%), in group
C (p = 0.013; Figure 1). This improvement of BMD was sig-
njficantly greater in group E than in group C (p = 0.02).

In a separate analysis of premenopausal! and post-
menopausal women, both of these subgroups of group E
showed an increase in the mean percentage change in BMD
during their treatment course. In premenopausal women, both
groups E and C had significant increases of lumbar spine
BMD from baseline at 7 years (p = 0.001 and p = 0.02,
respectively). These increases were significantly higher in
group E than C in a subgroup of premenopausal women
(6.7% £ 9.1% vs 2.3% = 4.5%; p = 0.04). Although the post-
menopausal subgroup of group E showed an increase in
BMD of the lumbar spine, this failed to achieve significance
(2.8% + 8.0%; p = 0.23). BMD of this subgroup in group C
remained at baseline (-0.03% * 7.60%; p = 0.99). There were
also no significant differences between the 2 groups in this
respect.

Analysis of the subgroups based on the baseline BMD
revealed that the osteoporosis + osteopenia subgroup in group
E showed a significant increase of the lumbar spine BMD
from baseline at 7 years (p = 0.0009). This increase was sig-
nificantly greater in group E than in group C at 7 years (7.8%
+9.5% vs 2.0% + 6.3%; p = 0.04). Both E and C groups of the
normal BMD subgroup showed significant increases in lum-
bar spine BMD at year 7 (3.9% + T7.7%,p = 0.03 and 2.4% +
5.6%, p = 0.03, respectively). Again, there were no significant
differences between the 2 groups (p = 0.40).

The mean percentage change in lumbar spine BMD in
group E improved from baseline by approximately 5% over
the 7 years (Figure 2). Although group C showed no decrease
of BMD from baseline, the increase in group E was signifi- ~
cantly greater than in group C at 7 years (p = 0.02).

Six patients in group C had a total of 11 new vertebral frac-
tures during the followup period (Table 3), whereas only 2
patients in group E had a total of 3 new fractures. At year 7,
cyclic etidronate therapy had reduced the risk of new vertebral
fracture by 67% [odds ratio (OR) 3.00; 95% confidence inter-
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Table 1. Baseline characteristics at the beginning of the followup study (values are means + SD).

Characteristics Group E, Group C, p
n=46 n =45
Men, n(%) 6(13) 8 (18) NS
Premenopausal women, n (%) 25 (54) - 24 (53) NS
Postmenopausal women, n (%) 15 (33) 13 (29) NS
Mean age, y1s
Men 53+17 43+ 16 NS
Women 43114 4313 NS
Total corticosteroid dose, mg
Men 2,577 + 1245 1,705 + 497 NS
Premenopausal women 2,497 + 1816 1,852 + 506 NS
Postmenopausal women 2,143 £ 918 1,880 + 931 NS
Lumbar spine BMD, g/cm?
Men 095+0.17 090+0.18 NS
Premenopausal women 0.86+0.18 093 +0.14 NS
Postmenopausal women 0.78 £0.15 079 £0.14 NS

Group E: etidronate; Group C: control. BMD: bone mineral density; NS: not significant; SD: standard deviation.

Table 2. Average daily dose of PSL and ratio of patients still receiving corticosteroids (years after start of the

prospective study).

Year 1 2 3 4 5 6 7

Average daily GroupE 107+38 94+54 83+38 77x31 81x40 9351 8544
doseof PSL  GroupC 97+37 81+28 80+33 78+41 77x41 8046 77+34
(mg/day, p value NS NS NS NS NS. NS NS
mean * SD)

Ratio of patients Group E 100 100 100 98 95 92 92
receiving PSL. Group C 100 100 100 98 98 98 95
(%) p value NS NS NS NS NS NS NS

- Group B: etidronate; Group C: control. PSL: prednisolone; NS: not significant.

val 0.604-14.90; p = 0.18). The adjusted OR by menopausal
status was calculated as 2.05.

There were no adverse events in group C, but 2 occurred in
group E during the 3-year prospective study. However, there
were no adverse events in either group during the followup
period. Although serum calcium monitoring had not been per-
formed systematically, where measured, no hypercalcemia
was found in either group. None of the patients had gastroin-
testinal symptoms severe enough to discontinue the etidronate
throughout the entire 7 years of followup in group E.

DISCUSSION
Our study demonstrated that lorgterm intermittent cyclical
etidronate therapy increased the BMD of the lumbar spine in
Japanese patients with CIOP. No significant reduction in risk
of vertebral fractures at 7 years was achieved. However, this
might be due to small sample size; future studies on larger
numbers of patients will be required to draw a definitive con-
clusion on this point.

It has been reported before that etidronate increases BMD
in CIOP!-15, but there is only one report on longterm obser-
vation indicating efficacy of continuing etidronate therapy for

more than 5 years in patients with asthma receiving oral

~and/or inhaled corticosteroids9. The longterm efficacy of

intermittent etidronate therapy for CIOP in patients with CTD
has to our knowledge never been evaluated. Ours is thus the
first comprehensive study on the efficacy of longtérm cyclical
etidronate therapy of up to 7 years for CIOP in patients with
CTD. Previous studies showed that alendronate or rise-
dronate, which are both nitrogen-containing bisphosphonates,
can maintain continuing increases in BMD, as well as effect a
reduction of the fracture rate®!619, Our study is consistent
with these findings with respect to maintaining BMD.

In our study, both groups C and E showed higher increas-
es in lumbar spine BMD at years 6 and 7. In group C, it might
be due to the fact that 9 patients added bisphosphonates
besides activated vitamin D, during the followup study. -
Indeed, the mean percentage changes in patients who added
bisphosphonates were highei compared with those patients
who did not at year 7, although the differences were not sta-
tistically significant. In contrast, only 1 patient changed from
etidronate to alendronate in group E. However, this patient
and 2 patients who discontinued the corticosteroids during the
followup study showed considerable increases in lumbar
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Mean % change of BMD (%)

0

group E (n=43)

group C (n=45)

Figure 1. The mean (+ SD) percentage change in bone mineral density (BMD) of the lumbar
spine between baseline (0 yr) and 7 years of groups E and C. In all patients, the mean (+ SD)
percentage change in BMD of the lumbar spine increased 5.9% + 8.8% (p = 0.00007) from base-
line at 7 years in group E and 2.2% + 5.8% (p = 0.013) in group C. The improvement of BMD
in group E was significantly higher than in group C at 7 years (p = 0.02).

10 +

Mean % change of BMD.(%)

e GIOUP E (n=43)
group C (n=45)

P=0.02

oY 1Y 2Y 3Y
Y ears after start of the prospective study

Figure 2. The mean percentage change in lumbar spine BMD in group E improved from baseline by approx-
imately 5% over the 7-year study.

spine BMD at years 6 or 7. These increases in lumbar spine
BMD might have contributed to the increase in the mean pet-
centage change of lumbar spine BMD to some degree. As far
as we know, there were no patients who took other medica-
tions. Persistent prescriptions for etidronate and activated
vitamin D, have been confirmed in the medical records.
Therefore, we think that other medications or compliance with
treatment would not affect the BMD data in either group. -

4y | 5Y 6Y 7Y

The ability of activated vitamin D to prevent the loss of
BMD caused by corticosteroids has been reported?. In our
study, the control group (receiving activated vitamin D)
slightly increased their lumbar spine BMD and maintained
this for 7 years. However, as there was no placebo control in

- our study, we could not compare the rate of vertebral fracture

in the group receiving activated vitamin D, to that of the
placebo group.
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Table 3. Incidence of vertebral fractures at 7 years in group E (etidronate)
and C (control).

Group E Group C
Male 0/4 1/6
Female
Premenopausal . 1724 1723
Postmenopausal 1/10 4/13
Total 2/38 .6/42
" Total vertebral fracture 3 11

A randomized, double-blinded, multicenter study showed
almost the same efficacy of either 200 mg or 400 mg of cycli-
cal intermittent etidronate therapy in Japanese patients with
involutional osteoporosis?!. The current approved dose of
etidronate for osteoporosis in Japan is 200 mg daily. When the
dose of 200 mg of etidronate was ineffective or the patients
had severe osteoporosis, 400 mg was used. Our results here
indicated that 200 mg of etidronate was sufficiently effective
to prevent or treat Japanese patients with CIOP. This might be
due to racial differences or the difference in the dose per unit
body weight between Japanese and Caucasian patients.
Because our study did not include large numbers of patients,
further observations will be needed to confirm this hypothesis.

Regarding adverse events, it was notable that severe side
effects were not seen throughout the 7 years of the study. No
gastrointestinal disorders, bone necrosis, or disturbance of bone
formation was recorded. Only 2 patients had an adverse event
of any kind in group E during the 3-year prospective study. No
other patients dropped out of the study because of drug intoler-
ance or discomfort. Treatment compliance was good and we
can conclude that intermittent cyclical etidronate therapy is very
well tolerated. Moreover, in view of its cost-effectiveness??,
cyclical intermittent etidronate therapy should be considered as
a routine treatment option for CIOP, especially in patients with
previous or current gastrointestinal disorders.

Intermittent cyclical etidronate therapy significantly
increased BMD of the lumbar spine and maintained it over 7
years in patients with CIOP. There was a tendency towards a

reduction in the incidence of vertebral fractures at 7 years in

etidronate-treated patients compared to activated vitamin D,-
treated patients, but this did not achieve statistical signifi-
cance: Longterm intermittent cyclical etidronate therapy is a
safe, well tolerated, and effective therapy for the prevention
and treatment of CIOP in Japanese patients with CTD.
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