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(HE] BH HEira %558 5 5 8 [0 1 3l B 28 KU 75 R (rheumatoid arthritis, RA) {8 # L2
FE B AE DG M, I R4t — 2 MBS IRHE . J53E BB 2021 4F 12 H—2024 4F 12 H T00 )1 48 L B8 T 45 = A R 15 B
WS 97 Bl RA BE AR 75 & 2L WU HE 5 S8 WF 58 40 5 %6 IR, () IR 5T 38 A8 9 0 R E 8 b L B 2 T S AR
WS BR IR G DAS28 PEA P AR A ERE N RACGREGEHE PEEHE EEGHE . g8 RE . PE.
EIEWE ST RA AL GE 0 BE R 0 3k 42.86%6.62.22% .80.64 % , 25 R A Gt 2 8 XL (P<C0. 001) ; A & ¥ 4 #r
BB R 58 I T o (tumor necrosis factor-as TNF-a) . [ 4l i /7 & 6 Cinterleukin-6, IL-6) 5 [l 20 4iF 2 1F 4 56
(r=0.381.0. 615, P<C0. 001) &I, B HE B 26 B (T, ~ L) . ML 775 ‘B B P 8% 52 ¥ (bone alkaline phosphatase. BALP) . 3-
Ji&2 JE 4% 5k 7 81 (beta-C-terminal telopeptide of type I collagen, B-CTX) . T B i J5 42 3 3 7 K (procollagen type T
N-terminal propeptide, PINP) N ¥i‘F 45 & (N-terminal osteocalcin, N-MID) ,25-53 £ 4k 4= & D, [25(OH) D, ], HIR
5 It % (parathyroid hormone, PTH) % & i #15¢ (= —0.711,—0.370,—0.359,—0.717,—0.622,—0.554, —0.708,
P<C0.001) s/ )% Logistics [ A2 7% . 3-ALP.25COH) D, . PTH & A [6] 5 95 1% 3 B RA M # & AR WL/ AE 19 {3
1 2 (OR=0. 488.,0.776 ,0.115) s BR A HE AR B RA fB 2 & A L/E R ROC M4k N HEFR Sy 0.984, BUBE 5 55 5
BEAY IR 0.920.0.946, £ 7ER P HEXKNB X T REZ . T, ~L, . B-ALP.25(OH)D, & PTH T Rk 15
1, WU S A KORG8 5 B-ALP 25 (OHD Dy \PTH R4 I 2 B K% RA HR 35 LA A 35 o B0 AR 16
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Correlation analysis of bone mineral density and bone metabolism index levels with sarcopenia
in patients with rheumatoid arthritis of different severity
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[Abstract] Objective To explore the correlation between bone mineral density (BMD),
bone metabolism indexes and sarcopenia in patients with rheumatoid arthritis (RA) of different
disease activity, so as to provide a theoretical basis for clinical practice. Methods A total of 97
RA patients who were treated in the Third People’s Hospital of Chengdu from December 2021 to
December 2024 were selected and divided into the research group and the control group according

to the occurrence of sarcopenia. Some inflammatory indexes, BMD and bone metabolism indexes
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of the patients were recorded. The RA of different severity (mild activity, moderate activity,
severe activity) was evaluated according to DAS28 score. Results The prevalence rates of
sarcopenia in RA patients with mild, moderate and severe activity were 42.86%, 62.22% and
80. 64 % respectively, with significant differences (P<C0.001). Correlation analysis showed that
tumor necrosis factor-a ( TNF-a) and interleukin-6 (I1.-6) were positively correlated with
sarcopenia (#=10.381, 0.615, P<C0.001), while lumbar BMD (T, —L,), serum bone alkaline
phosphatase (BALP), B-C-terminal telopeptide of type I collagen (B-CTX), procollagen type [
N-terminal propeptide (PINP), N-terminal osteocalcin (N-MID), 25-hydroxyvitamin D, [ 25
(OH) D, ] and parathyroid hormone (PTH) were negatively correlated with sarcopenia (r=
—0.711, —0.370, —0.359, —0.717, —0.622, —0.554, —0.708, P<C0.001). Ordered logistics
regression analysis showed that B-ALP, 25 (OH) D, and PTH were protective factors for
sarcopenia in RA patients with different disease activity (OR=0.488, 0.776, 0.115). The area
under the receiver operating characteristic (ROC) curve of combined indexes for predicting
sarcopenia in RA patients was 0. 984, with sensitivity and specificity of 0. 920 and 0. 946
respectively. Conclusion In patients with mild, moderate and severe rheumatoid arthritis, the
more obvious the decrease of T, —L,, B-ALP, 25(OH)D; and PTH, the higher the risk of
sarcopenia. B-ALP, 25(OH)D; and PTH are protective factors, and their combined detection has
high predictive value for sarcopenia in RA patients.
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2T b 585 I A1 UL 32 3R AT BE 2 5 BUNLD AE /Y
KA S U E S — i B UL e B e il e 2
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i A TS I A B A A AR K XA ) AR
JE RA BT KA LA E 1 B0 41 (R
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Table 1 Comparison of general data of patientswithrheumatoid arthritis

P50 CBlEL, 90)

415 1511 %5 T s SRR (Fts. %) BMI(x +5) AR (& £, 4F)
papiiEEl 35 16(45.71) 19(54.29) 49.20+11.87 22.25+2.30 5.124+1.32
WFFE 4l 62 30(48.39) 32(51.61) 49.06+12.20 21.64+2.45 5.77+£1.71
X2/t {H 0.064 0.053 1.198 1.329

P {i 0.835 0.958 0.234 0.191

1.2 HE53ER
121 KW FE THREMFERES 2 KB 8.00 R

HE R S IR R KL 10 mL, &5 #E L AL 3 000 v/
min B0 5 min, I BB G0 58 2 A6 0 AR 2 LS B
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B PEBEER 8 (bone alkaline phosphatase, BALP) .-
JiE JE 435 5% 7 %1 (beta-C-terminal telopeptide of type
I collagen, B-CTX) . N ¥ H %5 & ( N-terminal
osteocalcin, N-MID) | H R 5% it & ( parathyroid
hormone, PTH) . C Jx i & M. M 5 3K I H F «
(tumor necrosis factor-a, TNF-o), H 40 i 47 & 6
(interleukin-6, IL-6) 7K - ; fiff J] fk. 2% & Ot fie i ¥ 4
T Ay i R & 3 o5 A K (procollagen type | N-
terminal propeptide, PINP) . 25-¥ F: 44 & D, [ 25
(OH) Dy J7K -5 A FT B 0 75 A6 00 1 55 7K 5 38 5 2
i CT PEAT REARE 2 BE M

122 WEHEbR T B Ad FEPEAN I 86 5 28 4
ST HJR THEI L 28 A4S 6 i i 3B R A A R gt
SRR 0 T Ak SR A 62 5L 4803 43 7 (visual analogue
scale, VAS) ,

DAS28 75 AE M ST 4 b R BE LD C OB A
TR 28 A &9 9% 16 3l B 3143 (disease activity
score in 28 joints, DAS28) P-4 & X A [A] /™ 2 &
RN R H T AN DAS28(C [ B 3k

B 1+1)+0.014 X VAS,

RA Y5 1 2y B 5 3. Ho v DAS28 7€ 2.6~3.2
Z 1] J& TR BE i 1 Bl B2 s DAS28 4b T 3.2~5.1 Z
6] Ja T o 35 B0 8 s DAS28 =5.1 J& T 5 Ji oK
PTG BN
1.3 Geit2Edrik NiH] SPSS 27.0 #14F 47 8 dE
3N, THEBERLER I SIAEAR ¢ BT R B R
i 2255 BT JSNK-q £ 36 ; THEBERER T X K, R
AT Logistic [0 G 26 AN [F] 5 15 8 B RA B
KA LD RE 1Y e B R R A2l AR R AR
(receiver operating characteristic, ROC) 43 ¥ i &
B RS A AR AR B SO M B, P<Z0. 05 h 2
FAGIEE L,

2 & S

2.1 2HIERIE bR LER B, X R 505
HZEBR 25-(OHD D, Z2R EHEITHE X (P>

0.0, HR R EERWAGIT¥E L (P
0.05), WL¥ 2,

H)=0.56 X/t28+0.28 X /sw28-+0.36 X In(C Jz
x2 WRASHRAIKKIBIRLE
Table 2 Comparison of clinical indexes between the control group and the research group
S 7R KA IR AL 28 T b k&K 28 TNF-« 1L-6
2531 1511 % VAS(x +5.40)
(xr £s,mg/L) (+5,4> (z +5,14) (x +5,ng/L) (xr £s5,ng/L)
X R 20 35 17.6443.80 8.57+5.54 6.374+4.89 43.89+£17.01 61.97+19.66 46.91414.86
HF 55 41 62 23.47+10.03 11.13+4.9 9.63+4.71 55.85+14.68 95.51+29.65 65.77425.32
1/ % {E 3.303 2.355 3.225 3.639 5.985 4.181
P 1 0.001 0.021 0.002 <20.001 <20.001 <0.001
Tiz~L: B-ALP B-CTX PINP N-MIND 145
41531 11 %
(x £s5,mg/cm?) (& *+s,ng/L) (x +5,ng/L) (x £s.pg/L) (& £s.pg/L) (& +5s,mmol/L)
Xf B 20 35 46.0043.20 55.86+£7.47 0.5540.10 47.52+5.91 18.74+2.61 2.6940.20
ol ne:! 62 42.8044.00 43.3347.75 0.7240.15 29.7849.87 15.524+5.13 2.15+0.26
t/%2 (8 3.055 7.752 —6.033 9.693 3.457 10.687
Py 0.003 <20.001 <20.001 <20.001 0.001 <20.001
415 %% 2 (OIDD: DAszs PTH(x + 5, pg/L) ___RABREANFBIBA)
(x +5.pg/L) [EF=I D) T B R oh B2 T B IR
Xf R 2 35 32.78+2.28 3.83£0.96 7.4141.38 12(57.14) 17(37.78) 6(19.35)
58 41 62 31.95+9.95 4.55+0.89 5.50+1.61 9(42.86) 28(62.22) 25(80.64)
t/% (8 0.483 —3.714 5.867 55.725
P14 0.63 <0.001 <20.001 <20.001
2.2 WA ERE RA BH S UGHE s & RA & Z IR RAE 48 b5 Mo B AR 8 b5 22 = 39 e it

HWERAR KPR 4R BoR, AR E R

Y (P<<0.05), W3 3.

x3 MRAFRTERERAEBEERPREZTERERAELR

Table 3 Comparison of bone metabolism and bone mineral density in RA patients with different severity in the research group

(r+s)
21 5 1511 %5 TNF-a(ng/L) 1L-6(pg/L) Ti2~L,(mg/cm?) B-ALP(ng/L) B-CTX(ng/L)
5 B T B B A 9 82.36426.49 43.87418.29 44.80743.60 46.2745.18 0.50740.10
vp B T 3 B 4 28 83.97422.38 48.27413.92 47.2043.60 46.6146.72 0.7440.08
WEEES A 25 113.18429.86 83.91+18.92 38.00£1.20 38.60+7.32 0.794+0.16
F {4 9.532 52.914 68.523 10.180 18.958
P{H <0.001 <0.001 <0.001 <0.001 <0.001
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25 51 1%k PINP(pg/L) N-MIND(pg/1) 1ML4% (mmol /L) 25(OH)D; (pg/L) PTH(pg/L)
BREWESNEA 9 36.93+4.57 23.5442.13 2.23+0.19 40.5446.67 7.96+0.72
o B2 1 2 i A 28 37.104+2.98 16.28+4.24 2.35+0.18 34.6149.57 5.89+0.83
HRES A 25 19.00+5.27 11.79+2.42 1.89+0.06 25.89+7.74 4.18+1.19

F 14 133.803 41.994 68.520 12.303 52.761

P8 <£0.001 <<0.001 <<0.001 <<0.001 <<0.001

2.3 HEEFRPEIERS DAS28 P43 H A Ty~L, B AFERE RA KA NP SE KR H R,
BRHNR T EOMARELRFNIERAAS s,
DAS28 P4 CHIC R RA BRI 30 BE) 1Y AH ¢ 4 43 *4 BTEERSREIERS DAS28 4 H#HE XM

. R E R, % TNF-o.1L-6 5 DAS28 ¥4+ & IF Table 4 Correlation analysis of bone mineral density,
I (P<C0.05), A $ehn 1 5 7 A 56 (P <<0. 05) , bone metabolism indexes and DAS28
W4, r 1l P fH
2.4 AI RA B I 3 BE A KA LA 947 e o o
Logistics B8 H7 4 5% RA 55 3 3 HE A BALP e, 0003
HAAEREESHE=0. P EENE=1, 5 EHID B-CTX —0.359 0.004
JE=2) R BN 3R 7 22 00 B A 3 22 S AR AR AR R PINP S =0.001
_ . N-MIND —0.622 <0.001
A2 B8 R B AT A T Logistics 1373 1L 5 —0.711 <0.001
Bro Hor BB Ly L, Ly L LS A7 78 B 5 i 3t 25(OH) Dy —0.554 <0.001
ZRAE, BLOR 1R I IR AT JF Logisties [ I3 94 A, PTH —0.708 =0.001
IL-6 0.615 <0.001

Logistics [FH50 81 @7~ . p-ALP.25(OH) D, .PTH,
£5 FARRAKREDHERERENDENER Logistics B A4

Table S Ordered Logistics regression analysis of sarcopenia in patients with RA of different disease activity

[EYEESA F e 1 Wald X2 18 P14 OR 18 95 %CI
TNFa 0.054 0.032 2.811 0.094 1.055 0.991~1.124
N-MIND —0.156 0.09 3.024 0.082 0.855 0.717~1.020
B-ALP —0.717 0.306 5.485 0.019 0.488 0.267~0.889
25(OH)D; —0.254 0.112 5.150 0.023 0.775 0.622~0.965
PTH —2.159 0.739 8.531 0.003 0.115 0.027~0.491
Tis~L, —2.947 1.491 3.906 0.048 0.052 0.002~0.976

25 BEAEACH B EmERARKE X RABHE 0. 984 HURE 54 F BN 0.920,0.946, WL
S Az LD G 9 T A {6 45 2R s, il 26T T AL 6. 1.
x6 BRABREHREEZTERRKEN RABELENDERN ROC FH#
Table 6 ROC analysis of bone metabolism combined with bone mineral density index level

in predicting sarcopenia in RA patients

AUC TR S EARSE R B i 12 22 Py 95%CI
0.984 0.920 0.946 0.866 0.012 0.001 0.960~1.007

Figure 1 ROC curve of bone metabolism combined with bone

SHLL mineral density index level in predicting sarcopenia in RA
— BA T patients
3 i it

HILAD 0 R — Fof 45 S i WL R 3 3 3 O
AR 5 FLARR AR 2 WL PA) g B 0 UL PA) J5E ik 2 i o A %
. R T RS 10 RA R — b B B e v B . &

1 1 1
0.0 0.2 0.4 06 08 1.0

1455 BRL TR . BOH PR UEY RA &R

1 BABRUHRETEEFRAKENRABEZENDH BESLUDREEAEME T AT REABRR TE
ROC i £ 25 K5 AR bR 5 AN RV 16 B RA &AL
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DRE R TE AR 25 5 R IER 25 (OHD D, K % 5 L
DE B GRS AN ORI IR AR ' 22 7 K
RIEFEHRTE 1L-6 . TNF-o.C JZ 7 B 1B 525 TF 25 2 m
Jl RA 9555 16 2l B LA 5 TR B RA VRSl —Fh
PR DG R A HEE W G DI RE R S
W R H AR AR B ILRE (4 & A AU % U0 AH OG5 3X
Tl 52 % 1) s L DG R 0 2% B 7R B % BE 5 i AR 4 A AT
REFE RA B WUDE M & A B\ AW
SR 25(OH) D, 5 & E KAWL AE X R IFA
9355 DU AT BB 2 RA X Rl 48 5E A 5 19 UL IR 9 #E
IR REAE — E B LS T 25(OH) D, X ALA
PR YER . o3 —J7 L AR TR DSA28 1T
Iy E UANRIFEBE R RA, R 2 4 2 8] A [6) ™ &
FERE RA KAWL GE RAFAE B 3% 22 7 XA s AN A
JEE AR E RA ZAENDRER AN . T — 2
AT B % B S B AR e bR A [ SRR B RA FE LD
il P R S ARG HEAT TR IR AR AT .

% G 1 3 B T /D R R 4R Ak L RA R E R
ATRE S th 2 B A Bk, Xt & 3 RA B &
(2% B 5 5 AR AR K T I RRARTS  E E
HEACIR R AN R ANOVA 2007, K 3E %
FES B AR bR 22 R 03 . WA TR SCAERT R R K
A WL SE B G R A8 B8 43 B b, 25 COFD D, i % S
WU B DG R I A B8 2. Fl G AR 0 o 35k 5 1 0]
WHLEI L RA M H R RELHELE E N EFW
FWEH. X EAREERNERAAS
DAS28 P Y AHCHE 73 H7 o K IR TNF-o 116 £
TEAH G, oA B 2 60 A OG5 45 Bl i 250 A F o 2k
AR5, BT B R RA X8 % E 545 R0
F A SR 1 S DR R 22 T A, ARRE SR L IR A
G VR T S H AR S T R AR ST A 3G B T
DR 5 BE Al  RA X R B &1 B 3R L 72 2 25 403
7 AL 23 AT A 2 i B S B A S A K P T X
LB OB IE 2 RA BB I R WL A 2 22 00
PSRN

7E RA SR B (1 L 2 B 42 46 40 i 1
(IL-6 J¢ TNF-o) {2 £ 77 Az 48 Ak N 3R A4 ) 3 2
Pl /D 3 e R 2 e ] A 0B 1 T A A R B
JE WL A T, AR B ot — 2 R A F
Logistics M43 87 T B % B 5 5 S48 br 5 A A

PRI 6 B RA SBH B AENAER & & . & BU7EHE
o I 25 A e SR I R M 8 AR S, T ~ Lo W N-
MID.25(OH) D, K PTH 5K [ #E RA &L
IEFFAE R R, B A RA JE R 80, X
PUASFEARE 2 R, H OR E3 <1, £ EA]
R R B-ALP VRN B8 B0 R 5 bR W
FEMRCE MW, S 5N R,
FA 5 0BG B3 5 v] 38 2o — WU 55 0 WS
CInBH 5 R B 5 FREA KT 1 48) £2 3F LA 40 i
B 50k R NLA Bl 5 0 dE . 7 RA BF
15 9 E 23 410 1 B 40 M S M, 58 B-ALP KT
Bt 1 — WIUA 5 A% 3 0 559 » 0 77 o s JUL A 9t e
25(OHOD; E4EAE D MEHEIE XL A NS 558
PR Y i E T LR A M R 4R R D 2k i
P m LA T Re . — 51, 25 COHD D, i i i 18
B AL R ALK Do 605 A 8 PRI UL 1R WAC 4 1) R {1t
N5 55— 5 T FL T A% T kB i L 9D 116,
TNF-a 542 & X LA 1 43 g /e FH Y . i PTH
FE R SRS B AZ 0 81 R, A BV 9 PTH Af
3 L O AR AN M R T ) PTH 32 44 I F 5% 4
WA E F7 K Clnal 27 4k 40 g £ K N7 23) B
JBC S TRV EE S PTH W] 3 g B % 45 (1 5 e, 2k 1
I %5 7K SR, B B2 AR B LU 46 D e . R RA AR
18 PE R RE P BB I e i — 3 A — FOIR 55 i b
T3 PTH 433, BLAb AS0F 5% & B 45 7K F 5 WL
AE R S AR 56 (r=—0.711, P<C0.001), B Il
5 v T A AR L2 i DR o I A Sk L PR WA 4 1) 5%
S UL I R Ak & L Bl AR — WLk AR
IR IR IR, Easg m LA =Y, B RA B
I 55 7K S 5 7R R, ELLAE BRI $E R
I 5 R I PT RE2E WLT BE B 15 B R ZE A M, i 45 A8 2
SR HUNCAE J1 98055 , K T 5| ke R 25 40, 08 A
MGAEEIS X R T Rl 55 5 R RE (T, ~ Ly
B TG, —F LS 505 W &4,
BT, G R vl R A 4 A R DO B-ALP
J PTH KR /> RA B & A L E 19 KR
() ERF 348 0 3 D T 5 I, A 4B

W B SR AR S A A I R A —
SCLROC iy 28 4y #7 & /x . B-ALP. 25 COH) Dy J&
PTH B& W% RA B3 & A LA GE (4 30000 72
U, A BTG R b B N A T TR AR A RS
MO REAE A BB UL/ i R 2, U
i KU AR, B R AT T3, A AR R I R A
il T — L] e AR 2% P Z L EATS T R A AE At R Bk
% AR 5 A i 0 TR S B R 4 AR (I R B
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