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Abstract: Objective To investigate the clinical value of sarcopenia and osteopenia/osteoporosis on spinal osteoporotic fractures
in patients with rheumatoid arthritis (RA). Methods Three hundred and eighty-three patients with RA from January 2017 to
December 2018 and 158 gender and age-matched normal subjects ( control group) were enrolled in the study. Clinical and laboratory
features, daily dosage, and treatment duration of glucocorticoid ( GC) were recorded in detail. X-ray of posteroanterior and lateral of
spine ( from thoracic 5 to lumbar vertebra 5) were detected in all the individuals. Occurrence of spinal fracture was determined
according to semiquantitative method . Skeletal muscle mass index ( SMI) was measured by bioelectrical impedance analysis. Bone
mineral density (BMD) at the lumbar vertebra were detected with dual energy X-ray absorptiometry (DEXA). All the RA patients
were divided into 4 groups according to their SMI and BMD: 64 patients with neither sarcopenia nor osteopenia/osteoporosis, 44
patients with sarcopenia only, 86 patients with osteopenia/osteoporosis only, and 189 patients with both sarcopenia and osteopenia/
osteoporosis. The clinical value of sarcopenia and osteopenia/osteoporosis on spinal osteoporotic fractures in patients with RA was

investigated. Results The incidence of spinal fracture in RA group was significantly higher than that in control group (21.1% vs
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3.8%, x*=24.954, P<0.001). RA group was more likely to develop osteopenia/osteoporosis and sarcopenia than that in control
(71.8% vs 41.8%, x*=43.287, P<0.001; 60.8% vs 9.0%, x> =120.093, P<0.001, respectively). The incidence of spinal
fractures in the 4 groups were also different (4.7%, 11.4%, 17.4%, and 30. 7%, respectively, x*=23.947, P<0.001). Results
of non-parametric test showed that joint tenderness count, tenderness index, erythrocyte sedimentation rate, DAS28, HAQ, sharp
score, daily dosage, and treatment course of glucocorticoid were significantly different among the 4 groups ( P<0.05). Multivariate
logistic regression showed that age (OR=1.073, P<0.001, 95% CI. 1.041-1. 107) and usage of glucocorticoid (OR=3.221, P=
0.001, 95%CI ;1. 663-6.242) were risk factors for spinal fractures in RA patients, while BMD at L, ,( OR=0.093, P=0.009,
95% CI:0.015-0.555) and SMI (OR=0.716, P=0.032, 95% CI.0.527-0.973) were protective factors for spinal fractures in

RA patients. Conclusion

RA patients are more likely to develop sarcopenia, osteopenia/osteoporosis, and spinal fractures.

Sarcopenia and osteopenia/osteoporosis have an important value on spinal fractures in RA.
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ZH(P<0.001) , W5 1, RA 40P BB kA H
h21.1% (81/383), B I i F XF HE 41 9 & A &
3.8%(6/158) (X* =24.954, P<0.001), RA 4 5
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Table 1 Comparison of BMD and SMI among the groups
5 BMD-Neck BMD-Hip BMD-L, BMD-L, BMD-L, BMD-L, BMD-L, _, SMI
: (g/cm?) (g/em®) (g/em?) (g/cm?) (g/cm?) (g/em?) (g/em?) (kg/m?)
RA 4 0. 80+0. 17 0.82+0. 16 0.92+0. 16 0.94+0. 19 1. 02+0. 20 1.04+0. 19 1.00+0. 19 7.58+1.34
popitctcl 0.92+0. 15 0.97+0. 15 1.04+0. 18 1.07+0. 19 1. 14£0. 20 1. 14£0. 19 1.12+0. 18 8.83+1.13
! 7.487 10. 149 6. 670 7. 166 6.421 5.706 6.702 11. 031
P <0.001 <0.001 <0.001 <0. 001 <0. 001 <0.001 <0. 001 <0. 001
0 ram s PE79.8% ] 18] 22 G4 8 L, A TEHEEINS
70 " | N A¢ gt e
XA RAJRFETCIC(P>0.05) , (EAF AL P4 4F e 35

60.8
60
£ 50
# 4138
H 40
& 32.4
30
21.1
20
0 127
10 38
0 25
B

Wb e BRGH  BERDE AR
B 1 RA MU RRZH ]S 3 WUDAE | F b s
PR HE R A (P<0. 001)
Fig.1 The incidences of spinal fracture, sarcopenia, and

osteopenia/osteoporosis in the groups (P<0.001)

2.2 RA B3 4 AEHEIT £ ER R
RA B MG B H 13.6%, &b
86. 4% , SICEAE B P4l R & e[ B 20. 2%, &

TEBEH BT (64.94+£10.06) % vs(55.19+
12.09) % X*=86.299,P=0.004], 4 HHEHEIT K
AR R M 1 4H 4.7% (3/64) 55 2 4 11. 4%
(5/44) 553 40 17. 4% (15/86) 55 4 41 30. 7% ( 58/
189) , 4 4B & ¥ B 41 & A& R AEE 2 F M X
23.947,P<0.001) , [AIIXT 4 20 H 4P & Ak Rk
TTRERIHT, KB 4 28] & A 2R 2 5 T T o o
(r,=0.250,R*=0.976,P<0.001) , L& 2,
2.3 ATHEREHIT RA 4014447 BMD FlE#%
WU i b3

RA &I EH B Ir 445467 BMD B (X T
BT, AL FD SMI 20 AR T -3 4l
(P<0.001), L5 2,
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35 307 F2 AIEHFIN RA HEEFAL BMD FE 45 LT &
R=0.9766 ) .
30 HeA
g%c_ 25 Table 2 Comparison of BMD and SMI between RA groups with
g—"&-l ” or without spinal fracture
‘35 JEL A ) =L 4= g
B |5 g EEIE:| FrHra
& b (n=81) (n=302) ! P
A BMD-Neck/(g/cm?)  0.72+0.19  0.820.16  4.943  <0.001
5 BMD-Hip/(g/cm?)  0.7120.15  0.85£0.16  6.832  <0.001
w3 BMD-L,/(g/cm?) 0.81£0.19  0.90£0.18  5.023  <0.001
4 4 4 -
LS o L s BMD-L,/(g/cm?)  0.84+0.18  0.97:0.18  5.616  <0.001
B2 RABH 4 HRBITRERILE BMD-Ly/(g/em®)  0.89:0.18  1.05:0.19 6.828  <0.001
Fig.2 Comparison of the spinal fracture incidence among BMD-L,/(g/cm?) 0.93+0.18  1.07+0.18  5.942  <0.001
the four groups BMD-L, _,/(g/cm?) 0. 89+0. 17 1.03£0.18  6.150  <0.001
S A A N . N IS i/ 1.560.38  1.83£0.57 5.168  <0.001
2.4 RA B 4 LIRS PR AR BRI o ;Eﬁg* oA LmaT e e
. | /g 1.55=0. 1. 83=0. . <0. 001
SR TR, 4 4L TCJ (X = p= o
k2 ﬁﬁ%\if 4 AL TCI( 0. 886, WA g 15.17£2.40  17.00£3.50  5.482  <0.001
0.020) ,GC Y7 ## (X* = 17.332,P=0.001) \GC H¥J H LA 4712110 5.67+1.39  6.573  <0.001
= (X*=16.892,P=0.001)  HAQ (X* =38.790, P< FEF A /g 4.74%1.15  5.66+1.37  5.547  <0.001
0.001) \ESR (X* =8.928, P =0.030) ., CRP (X* = SMI/(kg/m?) 7.03£1.22  7.73:1.34 4260  <0.001
8.940,P=0.030) .DAS28 (X*=10.642,P=0.014)
Al sharp W43 (X =27. 717, P<0. 001 ) i 22 F ¥4 58
E S-S GE KN
F 3 RA B 4 HEA LR SCHERS AR Y LA
Table 3 Comparison of characteristics among the four groups
- w14 Fod 34l Fad
1= 2
Hihs (n=64) (n=44) (n=386) (n=189) X P
5.50 6.50 6. 00 7.00
Sic (3.00~8.00) (3.25~12.0) (2.00~12.00) (3.00~12.00) 3.093 0.378
o 8.00 8.50 11.00 12.00
- (5.00~12.25) (4.25~18.25) (4.00~17.00) (7.00~21.00) 9- 886 0.020
. 5.00 5.00 5.00 5.00
VAS (4.00~6.00) (3.75~6.00) (4.00~6.00) (4.00~7.00) 5739 0-125
4.92 5.33 5.32 5.64
DAS28 (4.21~5.73) (4.87~6.26) (4.32~6.24) (4.77~6.50) 10.642 0.014
. 50. 00 71.50 64.00 61.00
ESR/ (mm/h) (27.00~78.00) (46.25~86.25) (34.00~80.00) (39.00~87.00) 8.928 0-030
20. 66 33.14 20. 45
CRP/(mg/L) (5.20~42. 69) (14.93~56.91) (9.53~63.84) 32.31(13.92~67.08) 8.940 0-030
97.00 84.75 92.20 132.00
RF/(10/mL) (24.00~198. 00) (14.50~215.38)  (19.60~183.00) (43.65~197.50) 5030 0-170
i CCP 291. 50 328. 00 200. 50 379.00 7 166 0.067
(RU/mL) (103.25~732.00) (7.75~779.00) (35.50~761.25) (91. 00~ 1007. 00) : :
. 7.00 19. 50 24.50 46.00
Ay D4
sharp P21 (0~44.00) (0.75~101. 00) (4.00~88.25) (11.00~130. 00) 27117 <0001
o 0 1.25 3.75 5.00
GC Hlf/mg (0~10.00) (0~10.00) (0~7.50) (0~10.00) 16.892 0- 001
. 0 30.00 30.00 180. 00
GCITR/d (0~90) (0~865.00) (0~730.00) (0~1000. 00) 17.332 0. 001
0.75 0.98 1. 10 1.50
HAQ (0.33~1.50) (0.54~1.53) (0.65~1.75) (1.00~1.90) 38.790 <0001
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2.5 RA BB ERHZE ST

K £ 70 Logistic 914 ( Backwald %) 4347, DA
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KAFEFEEPT R ER: R EAE BMD (OR =0. 093,
P=0.009, 95% CI: 0.015 ~ 0.555) Fl SMI (OR =
0.716,P=0.032,95%CI:0. 527 ~0. 973 ) /& RA B
BRI E,

3 Wit
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SR WALV O NS /A A o o = e W 3
MR, RA KA B 88/ RS 1 0L AR
UL Meng 251 % B RA Fp R R/ B R AL
KRN 33.33%/41.07% ,RA 41 L, ,BMD W A%
FXFHRAL, RA 21 10 4F =28 R g An v 8 4 & AR A
R E T X, Okano %% & 31 RA 41 BMD 1]
BARTRR  HAE BT RA B4 OP R4 RE T
A HE YA, B " BT R RA 4
BMD {R-FxIfd, DL EAF5E 3 /R RA B3 B i
/B B I K A R TR AR, 5 RA B A
BT EABYVIMC, X 5 RSB AL, A
TR RA B HT4L430 0 BMD YK TR a4, 2
JEHE BMD J& RA BEBHEIT LR E,

GC —HJ& OP I EHH-FIrEZ A 2
Phuan-Udom 25! &30 RA 3 10 4F L2 & RFim
PEBT R A HE A8, GC 1 7T 43 LB . Meng
SR EL GC WIS RA & A 10 4F F B TR E
PAPEBHTIEARSE  Ishida 55 & A B P4l 6C
R E S s TIRER 4, H GC i B &

KTIEREIH, A5 FEELZBL GC Rl 2
RA BB EZENERF K, ZI0 R 1145
J IR, M GC 1 RA B3 KA AR BT G KU 2
KA GC [ 3 %, 3 T U3 R I IR 2 A N 4% o
GC 7€ RA i, A g K BR Bk 4 0 % A

RA B R0 & L2 AL AE 22 18] A9 A 56 pE A
G/ WARGE . Do gans' " KB RA 41 SMI B A% T
Xt R, T 5 & A WLAAE . Torii 457 & B RA B
37. 1% AFAE /D AE | 49. 0% FEZE LA B /D, B FE %
AR AR AR A BG N , WLAMRE & A2 R Wi e, AT
5% K% PWVARE L A4S BMI HE JCHIL D RE 4 B A (2.
CRP B 51 Hida 2"\ N B 4741 UK SMI {i
PR X R4, 4278 WL E o] RE 2B A B T M G I
W&, AR S LR R0, —F L RA
BE LN, HEEBEHEITH RA 4450107
BB IUST 5 AT SMIT BIEFICEPrdl., £ oo &
7N SMI A RA ZABAHEIT R R R, 3 —2F
S RA BRFE YT KA 5 WU RE A E , R L
PR BB B (R b B OP ) Ah o5 — (45 FE I Y

ST S s LD E 5 B D/ B A 2 ) A7
FEENAERE R, Lima %7 & BN E LA E
FI] JULRE = F L E () OP & A= Fag i T 5
FA WU/ REZL ) BMD ¥ EAIG, A anitk , A1 e
hE 5B m D/ B A Z [ FE RA & RA &30
Pr b A AR FHIF ST A WL OSCHR IR . AR B, 4
41 RA [ B0 & A= 3R 8 R TR] S i T ka3
Hrp G I WU RE B S0k D/ B B A ) RA 416
BT & A 2 5 8 (30. 7% ) 5 [RI I AS 98 45 31 R
B I E I D45 AN Y RA B 200
PRI TG S PEFE bR T R, SRR LA RE A ek 1o
B F A TE 5 9 T sh M2 DA G

25 LR WU E B s E B Y R
I RA BB G KU 16 PR 7 [v) Bef 2 08 L
PIXT RA BRI & A 0 58 FAE T, 348 a8kt L/ e
IR /D B A £ A T 0 XU DA A
Rl , JCIH A E BB A WU E S sl b/ B 5
BiAs B
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