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WE: B RNVNREHALRBERTENRER SMESRBBOMHLEREE., 7% RMAAVEAEHHASREE
726 Bl KH R G RRAE 127 B, K RBRTTR 232 4], B RS/ BN 84 B, RGHEEE1L 45 B, IR & B2 S A 80K
70 B, R T REGAE 69 B, RGME M & 99§, DAL X 4 vk I 5 5 5 B B 0 0 1, 4 90 40 7 e 0 8 11
FESHER SEEN SRER HH "R EEEEEO . SEEREO 2S-BEEEED BEE. [ B E C SRk
MR, EF 726 GIREFLHER46.916.3 % , FHHRAL49.4 +84.1 B IKFEHEM21.27 £4.35 kg/m” B R JGLML
47.7% , BB BN EEE K5 35.5% , BREMEEEHN25.2%, BEER LHERE KEEEEOSERSESSMHEX
(r=-0.179, P=0.000; r= -0.113, P=0.011; r= -0.096, P=0.037); A B EEFEEOSEHSBEZTFMHX(r=
0.144, P=0.003); ¥R SMMEREZREFRMR(r= -0.156, P=0.000), &it MFELHEBAEEFEEGYS TR
REGAZKBELZEASRBANARER BRRGHFALREHFERABTEKEENEREE.
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Abstract; Objective To investigate the prevalence and possible risk factors of low bone mineral density ( BMD) in untreated
patients with connective tissue diseases (CTD). Methods A total of 726 untreated patients with CTD were included: 127 patients
with systemic lupus erythematosus, 232 patients with rheumatoid arthritis, 84 patients with polymyositis/dermatomyositis, 45
patients with systemic sclerosis, 70 patients with mixed connective tissue disease, 69 patients with primary Sjogren syndrome, and
99 patients with systemic vasculitis. BMD was measured at lumbar spine and at hip with dual-energy X-ray absorptiometry (DXA).
Osteoporosis was defined as a T score less than - 2.5 standard deviations (SD) and osteopenia as a T score less than ~1.0 SD in
at least one region of measurements. The associations between decreased BMD and age, bone mass index, total cholesterol (TC),
triglyceride, low density lipoprotein cholesterol (LDL-c), high density lipoprotein cholesterol (HDL-c), 25 — hydroxyvitaminD
{25[OH]D), osteocalcin (OC), and C-terminal cross-linking telopeptide of type I collagen { CTX) were analyzed. Results
The mean age of the 726 patients was 46.9 + 16. 3 years. The mean disease duration was 49.4 + 84.1 months. The body mass
index ( BMI) was 21.27 = 4.35 kg/m’. There were 47.7% of postmenopausal women. The incidence of osteopenia and
osteoporosis was 35.5% and 25.2% , respectively. Age, TC, and LDL-c were negatively correlated with BMD of the lumbar spine
(r=-0.179, P=0.000; r= -0.113, P=0.011; r= -0.096, P=0.037). HDL-c was positively correlated with BMD of the
lumbar spine (7 =0.144, P =0.003). Age was negatively correlated with BMD of the hip (r = - 0.156, P = 0.000).
Conclusion The increase of TC and LDL-c may be important risk factors for low BMD at the lumbar spine. The increase of age
may be a risk factor for low BMD of both the lumbar spine and hip in untreated CTD patients.
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45 4% 4H #H 9% ( connective tissue disease, CTD) &
—HULHHLBERIENFIEN B F REREE
W, B R KM OB R E (systemic lupus
erythematosus, SLE ) | 2§ X £ % 3 # ( theumatoid
arthritis, RA) | & & ¥ WL %/ & Wl # ( polymyositis/
dermatomyositis, PM/DM ) | % 4 ¥ & 1k ( systemic
sclerosis, SSe) 1R &1 45 45 4H 22 %% ( mixed connective
tissue disease , MCTD ) | & & % F $ £ & 1T ( primary
sjogren syndrome, pSS) M & 4 % Ml B &£ ( systemic
vasculitis) %, WK ARR, EHALIRBEMEL
ARBEENEREBEEERGER EEBEETL
HREE, STHEN TR ER SLE B4 8 &%
BMEERER 4% ~74% , BRAM R EFE KR 3% ~
48%  MER B M A LR H 20% ~29%" 7,
Mobini %X} & ¥ RA B & MBI 5T & B, HEIK B R B
HMEIA32.3% BB RGN 16.5% ), RA &
EHAIIRR BN, ES RN 16% BE K4
BFERIEHETI, 19% BEHE X XA B RF LR
PB4, de Andrade % i , B 4F % ¥ PM/DM
BRI R R OB A R 4 Bk 20% A
27.5% B RERTIE17.9%" ., Bz, &
BEEME RN EREEEL ME R TR
GAEVREFHERE, BE, BTG XLEH4
LRBNBREORERENED,

GRHRALRBERRBENERS RE4F
B R E B2 AR % B
MRIETES RBERE BEE DG FRABER
MEMGEREME R BT EERNERSE, FREER,
BHRRBIEE , BIGEF L SLE B % 5 W & B
FB IR, 512 v B i L 1K K E 95 B (body mass
index, BMI) F# & RBU0 &2 B 5 EH A8 K5
BHEREEY . LW RA BE EHRARNR
BREOEEG 42 KBMIEONEXRERT
", REHELSRENHALA, RMEFH
& BMI BIEMREMBSHKET BN EREE, i A5 5%
B GBS PR R S M WR G
EREE., ARTR, SREFALHREERE
BHREEZEMSREEME 24,

FERM TSR RN ZALE® K SLE £ %
RERRELRRIA3.2% , HARBREZMHF BT
mE K % B B8 B 3 (low density lipoprotein
cholesterol, LDL-c ) ¥ /5 Al §E & SLE B F [EHE 82
FEBERNEZEEREE, SHHRIELT &
SRR BE b il B8 3B 4R 38 RO B, Sarkis 25 % B

JEEEA BH LDL-c AT R L EEER S
35% ", RABMABEERR, EBN LEHM
% 42 J5 ot LDL-c A1 2 AH & B2 (total cholesterol ,
TO)RBEEHAKTEERBOERAEAZ™ ",
ETUERHR, RNMRASH AR LAY % CTD
BE MBEEEFRBEME RN LA R Bl
SET IR B B A B A S A A o b, 3R T
CTD BRERBENRBREE,

1 #MEMFE

.1 ImEKER

A BEDRORERALURRE £ H 2012
F6 AFI2015F2 AEALXLEREE—HEE
RREBEEMIECMERHKLHRE, b SLE
127 {5l , RA232 5, PM/DM 84 {5, SSc 45 ], MCTD
70 4, pSS69 B, REHME R 99 Fl, FiABREY
756 BRUN T XU 755 Bk B / 3 B R I8 /% 2 £ (EULAR/
ACR) B 7 b o, HE B 45 o IR 3 40 6 05 32 4 AT
R GEBEMEEER, FHRADIANH YR
R B A 29 50 B B s s 3
BEZ S RBTE RPN Y15 DU M £ 45
RENBE. KRR OEEEEN S8R KR,
BMI #2075 \TC . H i =& \LDL-c . B & FIEEH
(high density lipoprotein cholesterol, HDL-¢) ,25-32 &
%4 % D (25-hydroxyvitaminD, 25 [ OH ] D). BE#E
(osteocalcin, OC) ., I BYBE R C 5% 35 B¥ Ak ( C-terminal
cross-linking telopeptideof type 1 collagen,CTX) .
L2 BHERN

KA AE X 225 % B W 2 1% ( LEXX0S-LX381,
P E DMS) i 3l 8 H EAE (L1- 14) B30 5 &5
(bone mineral density, BMD) , ‘BB B & X B
HEEIE—MA T < -1.0,48 > -2.5; B FHMm
BN ABERBHE T TMH< -2.5,
L3 Sk

B A M4 R FH SPSS 16. 0 Bk {4 Bk 47 4 it 2% 4y
Bro STEBHRAYME + 5712 (mean = SD) F R,
ZAN L8 B LR F T £ 4047 (ANOVA ), S 1
BRAFHTRE . MR A LA LA
BRAERT, M P<0.05S IANHERERITS¥E X,

2 5%

2.1 BREWKER
G A% CTD £ # 726 5], H th SLE 127
%1, RA 232 5], PM/DM 84 i, SSc 45 4, MCTD 70
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St 277 B, 5 47.7% . &40 CTD BE W MARF
BREEERAEL,

#1,SS 69 B, REHME % 99 B, A EEFHH
145 5], 4 1 581 ], EHI4E#5 46.9 +16.3 %, FHy
A 49.4 +84.1 A ,BMI 21.27 +4.35 kg/m’ | 5 %

£ 1 ADEMIGEKRFEREARR CTD BF F R R

Table 1 Demographic and clinical characteristics in patients with different CTD
- SLE RA PM/DM SSe MCTD 0SS RghmEs Bt

(r=127) (n=232) (n=84) (n=45) (n=70) (n=69) (n=99) (n=726)
F8(Y) 3.2 ¢ 117 $3.6 + 13.6 48.3 £ 15.0 47.9 = 15.2 4.1 + 12,6 55.7 £ 12.1 48,7 1 18.2 46.9  16.3
#H(B/%) 0/ 127 65 / 167 21/ 63 8 /37 6 /64 3 /66 42 /57 145 /581
REB(A) 17.8 + 29.3 66.4 + 109.6 18.0 & 29.3 67.9 + 72.8 40.3 + 43.2 86.2 & 93.8 39.8 £ 65.9 49.4 1 84.1
BMI(kg/m?) 20.36 + 3.16 22.3 + 6.08 21.95 £ 3.62  20.16 + 3.68 2136 ¢ 3.15 21.43 + 3.41 21.33 + 3.04 21.27 £ 4.35
HBE Lt (n, %) 12 (9.4) 107 (64.1) 35 (55.6) 20 (54.1) 28 (43.8) 49 (74.2) 26 (45.6) 277 (41.7)
TC( mmol/L) 3.61 £ 1.51 3.78 £ 0.89 4.09 + 1.18 3.81 +0.93 3.54 £ 1.20 3.93 £ 1.30 3.92 1+ 1.02 3.78 & 1.15
8 = 8 (mmol/L) 2.04 £ 1.37 1.31 £ 1.01 2.01 £ 1.25 1.53 £ 0.87 1.57 £ 0.71 1.58 + 2.41 1.08 + 0.49 1.54 £ 1.27
LDL-c({ mmol/L) 2.09 £ 1.02 2.23 £ 0.67 2.19 £ 0.82 227 £ 0.77 2.16 £ 1.09 212 £ 0.91 2.24 £ 0.88 2.16 + 0.87
HDL-c{ mmol/L) 0.84 + 0.42 0.97 + 0.38 0.88 + 0.31 0.99 + 0.32 0.93 t 0.41 111 £ 0.76 1.07 1 0.37 0.96 + 0.44
25[ OH]D( ng/ml) 11.87 £4.48 13.57 £ 8.59 9.7317.79 13.61 +8.25 11.48 5.4 15.42 +8. 61 15.59 £9.78 12.99 + 8. 54
0C(ng/ml) 11.00 +8.34 26.63 + 56. 82 10.59 +7.86 20.50 £10. 21 14.25 8. 14 18.57+7.75 15.96 +8.98 18.32 £33.87
CTX(pg/ml) $86.9 £431.8 693.3 £462. 1 534.2£274,8 674.1£337.1 597.8£391.8 520.2£276.4 662.6 :474.9 624.7 £411.6

2.2 BEE SSc 38. 5% ,MCTD 26.3% ,SS 36.5% , Z 4 ¥ M &

Fif CTD M & EH: BMD % 0.84 +0.19 g/
em’ BB BFEER0.82 +0.16 g/cmz,@ﬁ TR
-1.23 + 1.58, BTN -0.63 + 1.31, M%
CTD ZEFEFHEREELEFE N I5.5% , FWHEME
HRH25.2%, fEARFE CTD BEH , EEBBMAL
R4y 5% .SLE 31. 1% ,RA 37.9% ,PM/DM 50. 0% ,

R 43.2% ;B R BH & 4 45K SLE 5.5% , RA
32.4% ,PM/DM 16.7% ,SSc 41.0% ,MCTD 36.8% ,
pSS 40. 4% , RGP I B & 52. 9% ,SLE 8% & FH
MEERABEFHMBEA(P < 0.05), &4
CTD BEEH BEAFFEULFTERMK . BRHA
MEERRE2,

®2 BEBMEMERAMERR CTD BEHHRER

Table 2 Prevalence of osteopenia and osteoporosis in patients with different CTD

T SLE RA PM/DM SSc MCTD pSS RS mE & Hit
(n=127) (n=232) (n=84) (n=45) (n=70) (n=69) (n=99) (n=726)

BMD( g/cm?)
BEHE(L,-L,) 0.92 + 0.15 0.82+0.17 0.80+0.22 0.78+0.14 0.87+0.31 0.77+0.18 0.83+0.16 0.84£0.19
" 0.88 + 0.12 0.81:0.16 0.80+0.19 0.74:0.16 0.78+0.16 0.78:0.16 0.83+0.14 0.82x0.16
T{E
E#E(L,-L,) —0.45+1.40 -1.3411.68 -1.25+1.43 -1.84+1.33 -1.30+1.47 -1.85+1.70 -1.32+1.54 -1.23+1.58
i ~0.20+1.20 -0.78+1.41 -0.59:0.93 -1.34+1.38 -0.75+1.53 -0.94+1.33 -0.62+1.12 -0.63 £1.31
BEBE(%) 31.1 37.9 50.0 38.5 26.3 36.5 43.2 35.5
FREEAR(%) 5.5 32.4 16.7 41.0 36.8 40.4 52.9 25.2

2.3 BEEMXERHERST

i TC A1 LDL-c 5 CTD B EBEHEBFRER
FEHMAE(r=-0.179, P=0.000; r= -0.113, P
=0.011; r= -0.096, P =0.037) ,HDL-c 5 R HE
WEREEFEMA(r=0.144, P =0.003) ; F it
HREBREREEEEFRMK(r=-0.156, P=
0.000) , 77 Z 43 #7 B /s & 4116 TC A1 LDL-c £ 8 %
PEE R (P > 0.05), 7 RA,SSc MCTD,pSS f1 %

ZHENERBEFRESERABETSEEBERAM
X;SLE ¥ LDL-c 5EHEGEBEFAMRX(r= -
0.228, P =0.038) ; & 4 ¥ if1 % % # # TC.LDL-c
5B eREBERME(r= -0.298, P=0.035; r
= -0.519, P=0.001),7 HDL« 5B S EE %
EH¥(r=0.373, P =0.018), CTD &% 25[0H]
D.OC f1 CTX 5EH MR B BT B F ML,
{B%1% PM/DM £3& CTX 5EM#MBHEEEFE
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FK(r=0.310,P =0.049; r =0.368,P =0.018);
MEFRGENEREE OC SEMANBREREE

A (r= -0.360,P =0.008;
0.039),RF3 Mk 4,

r=-0.287, P =

F3 ZEHERERESARE CTD A& ERKBSENMEXEM R
Table 3  Association between different risk factors with low BMD at lumbar spine in patients with CTD
SLE RA PM/DM SSe MCTD pSS A mER Hit
A (n=127) (n=232) (n=84) (n=45) (n=170) (n=69) (n=99) (n=726)

r P r P r p r P r P r P r P r P
Ef 0.061 0.528 -0.169 0.020 -0.098 0.480 -0.424 0.006 -0.276 0.036 -0.334 0.015 -0.251 0.047 -0.179  0.000
BMI 0.105 0.280 0.274 0.003 0.219 0.136 0.044 0.810 0.163 0.279 0.414 0.087 0.197 0.217 -0.052 0.289
TC -0.127  0.198 0.115 0.847 0.027 0.859% -0.123 0.517 -0.124 0.428 -0.150 0.313 0.076 0.598 -0.113 0.011
Him=n 0.048 0.646 0.024 0.759 0.128 0.463 -0.139 0.473 0.011 0.951 -0.031 0.843 -0.060 0.711 0.093 0.052
LDL-c -0.228 0.038 0.043 0.589 -0.023 0.901 -0.115 0.591 -0.095 0.610 -0.201 0.196 -0.267 ©0.096 -0.096 0.037
HDL-c -0.049 0.644 -0.020 0.803 -0.230 0.184 -0.048 0.803 -0.120 0.515 0.114 0.468 -0.173 0.280 0.144 0.003
25{0H,D -0.017 0.864 0.033 0.665 0.042 0.770 0.094 0.585 0.014 0.922 -0.007 0.964 -0.047 0.596 0.026 0.059
0C -0.026 0.038 -0.134 0.080 0.101 0.493 -0.210 0.241 -0.016 0.913 -0.004 0.976 -0.360 0.008 -0.011 0.806
CTX -0.148  0.170 -0.145 0.092 0.310 0.049 0.017 0.932 -0.043 0.781 -0.068 0.660 0.171 0.267 -0.086 0.078

F4 HRERERSARE CTD BEBIME 2T
Table 4 Association between different risk factors with low BMD at total hip in patients with CTD
SLE RA PM/DM SSc MCTD pSS AEmmER Bit

(n=127) (n=232) (n=84) (n=45) (n=170) (n=69) (n=99) (n=726)

r P r P r P r P r P r P r P r P
ER -0.049 0.626 -0.347 0.000 -0.207 0.132 -0.548 0.900 -0.271 0.041 -0.221 0.112 -0.333 0.009 -0.156 0.000
BMI1 0.214 0.032 0.464 0.000 0.329 0.024 0.304 0.096 0.258 0.087 0.609 0.007 0.339 0.033 -0.016 0.752
TC -0.063 0.536 0.139 0.074 0.049 0.748 -0.187 6.321 -0.04 0.801 -0.084 0.574 -0.298 0.035 0.006 O0.889
HmMm=& -0001 0990 0.102 0.206 -0.022 0.900 0.267 0.161 -0.149 0.417 0.087 0.575 ~0.062 0.702 0.080 0.102
LDL-c -0.184 0.092 0.136 0.095 -0.027 ©0.883 -0.018 0.934 -0.042 0.825 -0.126 0.421 -0.519 0.001 0.018 0.722
HDL-¢ -0.012 0.912 -0.019 0.811 0.183 0.293 -0.317 0.093 0.141 0.450 0.044 0.781 0.373 0.018 -0.088 0.070
25[0H]D 0.060 0.566 0.073 0.345 0.086 0.553 0.123 0.482 0.384 0.005 0.049 0.740 -0.157 0.266 0.01t 0.815
ocC -0.057 0.58 -0.077 0.329 0.249 0.088 -0.272 0.132 -0.271 0.052 -0.102 0.496 -0.287 0.039 -0.020 0.665
CTX -0.108 0.338 -0.122 0,162 0.368 0.018 -0.121 0.540 -0.251 0.101 -0.129 0.402 0.077 0.625 -0.055 0.272
3 it UHEZZXTRESERMNT RS, £ZEH

I3 [16]
RS (RGBS rasr'. #xmf

3.1 CTD BEAAFEEEFRBMK 1E ,SSc & B AR A& BN 8 R AR A B 27%

ABFS WM E T 4% SLE, RA, PM/DM, SSc.
MCTD\pSS MEAZHELE RS EZMA & CTD &

BEMEMBRBEMMARER, R LI 726 #
CTD 2EFEHEEHBMMEERN35.5% , FRBME
HEFRHN25.2% ., £F CTD BEBFEEREK . FITK
R pr R E NSNS SCRIRE. PR L
t SLE B E SRR, BEBM AL 28% ~
46% ,FRHMEEER 3% ~9% Mtk BT k4%
4.4%"  RA BEBFRHMNEREARE S
B2 HEEERAMELER17% ~32% 8
WE RGN EER 15% ~36% ", RA BEH Al

~53.3% f13% ~51.1%""7) ,ANCA M MmE 4 &
BRHAEME RHMEERTIE ST M21% ", &
BB SRS Lk OB R — B0, BNR R 2
B CTD BEYMAARFBENBTER. IRER,
& CTD B ¥ & RA SSc . MCTD .pSS M1 R Gt il &
REBBREN EERYBT 30% ,if SLE B &
B K AERMN 5.5% , x &£ R REH T CTD &
975 4 #8 S [5] BR3C, RA . SSc . MCTD ., pSS 1 £ 4 £ I
BRERKTHEEAN,MSLE BEUERTRIPL
HE,

3.2 MEERFRCD BERFRBMENERLERA
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EHENARIKR CTD BE, HWEHRLGYIE
SPXTER RAERS R ERGHFE G, CTD & &K
FEMELERERMNS TSR, TC LDL-c 58 & E
HEEEENMHEX(r=-0.113,P=0.011; r= -
0.096,P=0.037), Xzt B 53R {16189 T SLE
BERBEHEENENRRE L K", ZVMEF
TC #1 LDL-c ¥ & G 24 & CTD & H EH & 2
RHWEBEEREKEEE, LS EEEOHEXEELR
ABE PR B Z AT UESE , 70 2008 - 2010 25 [ {2 5E
MEFEEE R, 5 EZEMH TC/HDL-c . LDL-¢/HDL-
cHESESE LURESLETRBEAXR", B
FABPRE/R,TC.LDL-c 5SE#MKESEEER
BEME T X SRIE CTD BEPHHALS
RUEE—BM, Yamauchi N —EHR KN, 4%
SRR ZEME LDL-c EEFEEEREETNER
HE™,
3.3 MmAES %I AE R B BRE A AL I B R R R 3t
7} 1& 6 X 3

MTFEEBELS O M E % ( cardiovascular
diseases, CVDs ) E HEHFIMAEREE, HE LA N
AR, TRABHRLE, 8F CVDs &tk
BRFEMESHRAREE " ARBETTHEEA
CVDs R A R ik 63.3% , 4% & T AR 35 8% T fE T i
FE WS 4 51l & CVDs 83 B 4 U A 6 1Y
FAEERZEY, 4B HARBENHRTEHN,
SLE 8 F MR ¥ME ARG FER AR, ~MA
LDL-c TC ¥ E R SLE BEEZER L RN EERBR
RE™ 29 KEREZEFER LK SLE BE LY
TEAR Bh Bk 45 4k 0 57 B0 T B 77, Mak &K
SLE B8 il sh Ak &F sk Th BB . B 3h Bk 9 - B B LA Rk
fEHE BB E A ,SLE B EEHK A& 53
RREFIKTIRE T REA BEM XM, RBEELH RA
BEPHHEEENEORREN, 28858500
ERRERERHXT, B, 76 %8 A B SLE
MRABREP CVDs 5255 EHEFEEYM
X,MAEFFWATREEFERLXNEIERE,
3.4 MER¥IIREERHIE

2000 SEEF TR KB RBE" BE, AR
IR T B 4B R Sk BRI
HELEEHENER, REREREATUSRER
BRES . LRE,BH BHRRENLERERE
P 3L 7] 9 32 AL, AS 15 B 40 2 18 59 96k B2 40 i
REm A XA T I R @ TR A

YRR S BECE A B mE R 5 1, B lipid
hypothesis of osteoporosis”, R HIMI I YL I KA,
H AL % [ BB & 1 (oxidized low density lipoprotein,
OxLDL) AJ LA i /)N B B 8 (8] i 40 () o 40 A
o B BH 47, #— B R B R E B, OxLDL
A LAGE 2o S Ak R BB AR 1 B A 4 M A A R R
VBEE S B L, BWEBEHAR" . OxLDL &8 LI
8oL BTE A M AN {E S 8 T 3 B (extracellular signal
regulated kinase, ERK) ,NFkB fl NFAT £ g H T+ 5
SHRER#ARFMARREREZEBENZET-
kB Bt & ( receptor activator of nuclear factor kappa
ligand, RANKL) 3 ik , W11 75 5 B & 40 B0 20 4 7 3
ELEMEREY, A —BIMEHAE R, &HE
ERMENSEE FRREESAREE . 51y
MR & B, B AR 3 I K ( parathyroid hormone , PTH)
ARE i BB B RE L AE /N R BB E,
B T4 PTH (042 S8 1 A7, 0 HDL th 8RR &
AR 43 A 1EL 536 %% 5 AL [ B o A X+ PTH {2 A% & 1€ F
R, 3 H B ERmE &R bhrsy,
W, OxLDL JEFE R i@ ot W B8 R H R E T e
F
3.5 B4

A5 & B SLE RA PM/DM . SSc MCTD , pSS
MEAGHMERELH CTD BEPHAELRRBE
MEFE HXERERXNYITREMBF TC fn
LDL-c & AT RER CTD B ZFEH B RBEMNEE
fEREE, EHEHEMNS CVDs R ML, UK
OxLDL F1 A8 [#] B2 % B & 240 M A0 % B 40 %2 v 19 B
RIEZTARTE RO R, 7£ CTD BEHE
o i A X B IR e B HL kg R AT — 2 A B
RER,

( 2 &% x & )
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