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Risk factor analysis of sarcopenia in rheumatoid arthritis SHI Hongying » XIE Jiayi,» CHEN Xiaoqing » YAN
Lisheng, ZHOU Mingzxuan. The Second Affiliated Hospital of Fujian Medical University, Quanzhou, Fujian
362000, China

[ Abstract)

The clinical data, bone mineral density, body composition and serum myostatin of RA patients in the Second Affiliated Hospital

Objective To analyze the risk factors of sarcopenia in patients with rheumatoid arthritis (RA). Methods

of Fujian Medical University from June 2019 to December 2020 were collected and divided into sarcopenia group and non-sarcope-
nia group. The clinical characteristics and myostatin levels of the two groups were compared. Binary logistic regression analysis
was used to analyze the factors that might be associated with RA complicated with sarcopenia. Results The prevalence of sar-
copenia in RA was 17. 89%. Compared with the RA with non-sarcopenia group, the duration of RA was longer (P =0.028),
swollen joint count, tender joint count, ESR, CRP, IL-6, DAS28 and HAQ scores, the incidence rate of osteoporosis/osteope-
nia, and the hormone usage rate were significantly higher in the RA with sarcopenia group (P =0.000-0.009). There was no
significant difference in fat mass index (FMI) between the two groups (P =0.092). There was no significant difference in serum
myostatin level between the two groups (P>>0.05). Conclusion The long course of RA and poor disease control may lead to
sarcopenia. IL-6 is an independent risk factor for RA-associated sarcopenia.

[Key words] rheumatoid arthritis; sarcopenia; myostatin

ENXIBFF R (rheumatoid arthritis, RA) & 1 #ENEFZE
— LU PE . BEATE . R W R A O R IR Y A L1 — 3R JEREE 2019 4F 6 A = 2020 4F
SRR . WU RE S — PR BILA S A iy LA 5 12 A RA B35 123 ), Hd by 21 i, 2102 #i,
W, BEE SO E S LT R ) A XS P FHAERY (49.814112.34) %, Wil IR B8 61 52 B 19
AR . DIRESE A UM B AR R AR R 100 ) & 2 43 M WL SE A (20 ) i Jg LD 4 41
B, WU S 2 RO O 40 4R R WL O e . L (80 ), WL/DHELHS 6 B, 4 14 f5], FIH4E R

AREREIN T RA BEFRE . B, SRR KA TR X
W, AR R ES KAt 2 i, RA FF R ALAME ]
RIIT AF R JT 0 32 B OQ v, R R AT IZ B B 5T
I3

(55.0415.2) %5 FTMIEA T 13§, £ 67 {4,
FHAERY (48.94+12.07) . AdERRME. A4
1987 4F 25 E KB 7 %% 25 (American College of
Rheumatology, ACR)“'u{ 2010 4 ACR/ER I BT KL
2B (European League Against Rheumatism,

HEWH. MEE AR EESRIH A (2021J01279); RM TR I E (2019C071R)
1 HEMEES¥RE—MEER; 2 #E{5/E# . Email: xiaogingchen2022@163. com



e 2 . TRHIEZ 23R 2023 4F 4 A5 45 %5 2] Fujian Med J, April 2023, Vol. 45, No. 2

EULAR)™ 28 KU T R 40 b e s HEBR AR . 4T
ORI, RO, ARk EMEME, A
JEEF . N e, KR IR R . A
P . AR S R A, R LG FE XL,
HA A M. ACHI Y O AR 2 B2 B K24 58 — Hf e =
B 12 2 40 B 22 Y ox it ol OF AR A5 52 U3 P 1 A
Eip=e

1.2 Fik: WE RA BEGIKRE R, 8.
. BE. KRR (BMD; s REnt
] Mk G T8 28 (SJC28) . JE R 1 i %L 28
(TJC28), C W & H (CRP). £ 40 g Ut B R
(ESR); ZKE KB H T (RF). B3 K& R K H 1K
(ACPA); MEIRIENF « (TNFo) . 40N %-
6 (IL-6); 25 4k & D (25-OH-D); fdt FE EAG
% (HAQ): ¥M5 1% 8 B 37 43 28 (DAS28)Y;
MmyEMIE. 2R dF— 2 %A R E 4L
K ARG X 2 AT Al %5 B Rl B il oy . S57%
2017 473 [E U 4 2 R AT AR AES KA AL =
R BTG AA G — 0 S N IRE i/ s S . R
PEER S A E AR 1, TR 3 U, Bk BUR K
H. 2% 2019 WP 5E TAEH LMK (LD
SEZ W 53697 & R SEE0O L LY R B B DL TR B
(appendicular skeletal muscle mass index, ASMI)

<7.0 kg/m* (B, ASMI<5.4 kg/m* (&)

FWLA R, B <28 kg () <18 kg (40)
MWL B P A A AR B2 WL . O
RA B35 53 R WL RE 20 F1 TE LD i 4

1.3 SitZE 454 W SPSS 23.0 4544 vk 17
ST . MR TEZS 43 A i 11 2t DRk FH 24 800 £ bn ol 22 3R
TN SRFAMSTREA ¢ K5, AR IEA AR A BUE M
(Pys Py Fom, RMAESERES: THEERA
BB/ BB R, BV R Fisher K5 #4656
MW Z R 58k H 50 logistic BIIH 43 # .,
P<0.05 N ERAGITFE X,

2 BR

2.1 RAEFINDVES T D ERIGKREELLE:
123 f5il RA 1, £5G WU REH 29 ] (17.89%) . AL
DIEA RA BHE R AL A4 B & W (P =
0.028), WLAEL B R E] . 5&1 i Bk & 9
. ESR. CRP, IL-6 /KF. RA %% i 2h iF &
DAS28 & HAQ PFar¥ & m T AL/ AE4L. WA
L2 %A it L (P <<0.05), W4l RF,
ACPA I} TNFa, 25-OH-D F#8, 2R I8¢
B (P>0.05), WL/E4 BMI & & T AL
JELH (P<<0.05), TWiMZIEN & #F8% (FMD L
B, ZREGHFE X (P>0.05), JJL0GE 41K
B/ EA KA R, MERMHEEES T L
RELH (P<C0.05), W# 1,

F1 NPEASEMDIESE RA BEIGRRIFMELR

RgE| WLAFEZ (n=20) TN IEH (n=80) t/z /X AH P (Y

I R /A 11.38+9.53 6.14+6.04 2. 455 0.028
JRAREES E] /min 60 (4, 135) 0 (0, 10) 3. 855 0. 000

SR b ik /A 3 (1, 6.5 0 (0, 2) 3. 626 0. 000
R R B/ A 2.5 (0.5, 5.5) 100, 2) 2. 623 0. 009
ESR/ (mm/h) 22.95 (5.25, 53.03) 3.17 (1.97, 8.5D) 3. 749 0. 000
CRP/ (mg/L) 58 (41, 88.5) 27 (15, 43) 4.078 0. 000
RF/ (IU/mL) 180.5 (32.25, 319) 66.3 (20.45, 189.5) 1.358 0.174
ACPA/ (RU/mL) 481 (155.11, 1600) 550 (96.86, 1542.83) —0. 348 0.728
25-OH-D/ (ng/mL) 27.12 (20.71, 35.82) 25.24 (19.52, 33.03) 0.72 0.472
1L-6/ (pg/mL) 23.27 (10.55, 87.15) 6.27 (3.94, 16.82) 3. 486 0. 000
TNFo/ (fmol/mL) 17.95 (9.11, 28.8) 10.4 (8.21, 13.7) 2. 202 0.028
DAS28 53 3.84 (3.25, 5.12) 2.58 (1.58, 3.42) 4,348 0. 000
HAQ ¥#45 7.5 (0, 12) 0 (0, 3) 4.074 0. 009
N E (B (2 ] 11 (55) 20 (25) 6. 732 0. 009
BMI/ (kg/m?) 20.15+3. 25 23+2.98 —3.768 0. 000
FMI/ (kg/m?) 6.20+2.69 7.1342.03 —1.702 0.092
CE &/ B mei (6 0 ] 18 (90) 44 (55) 8.319 0. 004

2.2 AUPERFRIEAKE: XA IMIER 88 ] RA &
A BEAT IS WU R BRI, LA E SR E (4 470. 54

+1 866.55) pg/mL, TTHIDEERHE (4 231.06+1
590.36) pg/mL., PP ILE, 2R L& IT¥E X



MR PEZ 2R 2023 4 4 %5 45 %% 2 1 Fujian Med J, April 2023, Vol. 45, No. 2 e 3 e

(P>0.05),

2.3 RAEERBXENDER T logistic B3
S DILAE (0=T&, 1=4) KFHA&E, 4559
DIt A it R (O0=Jt., 1=H). CRP,
ESR. RF, ACPA, IL-6, 25-OH-D, TNFa, DAS2S,
HAQ W4, IRE &/ F e (0=J. 1=Ha) K
AR AT BN & logistic \IA43 M, 455 B R K

. M B £. CRP. ESR., IL-6, DAS28,
SDAI. CDAI. HAQ W4, (K& & /8 b #a X &
VD EEAR BFEEm (P <<0.05), H¥L EAES
e LA EE AL HE logistic |43 Hris Ay,
5 R 1L-6 o RA B3 K AR LA E i ik 57 £ 6 (4
% [P=0.029, OR =1.023 (1.002, 1.045) 7,
%2,

F2 RABEEBELZENDREN T logistic B V35 #7

PR 2 logistic [B1IH 0 #F

Z A% logistic [Bl )45 #r

I H 95 % B 15 X 1] 95 % B 15 X 1]
OR fii P {H OR fii P {1
TR TR TR B
P 51 2. 209 0.717 6. 809 0.168
AR 1.038 0. 998 1.079 0. 064
I 1. 092 1.024 1. 164 0. 007 1.032 0. 944 1.129 0. 487
MR 3. 667 1.328 10. 127 0.012 1. 823 0. 420 7.912 0.423
CRP 1. 027 1. 008 1. 045 0. 004 0.751 0. 085 6.631 0.796
ESR 1.043 1.021 1. 065 0. 000 1.014 0.971 1. 059 0.534
RF 1. 001 1. 000 1. 002 0.136
ACPA 1.000 0. 999 1. 001 0. 950
IL-6 1.028 1.012 1. 044 0. 001 1.023 1. 002 1. 045 0. 029
25-OH-D 1.014 0.975 1. 054 0. 495
TNFa 1.018 0.994 1.043 0. 144
DAS28 143 2. 145 1. 432 3.211 0. 000 1. 330 0. 256 6.914 0.735
HAQ 45> 1. 250 1.109 1. 409 0. 000 1.128 0. 945 1. 347 0.182
R it/ B BB AL 7.364 1. 601 33. 865 0.010 4.703 0. 704 31. 402 0.110

3 itig

gk kM L E 5508 M 0 R ) A TR 5 XA
R U RE 5 2 B g A SC E IR R B, RA
U E R A e R RS . AR, RA BH
B LA i BB O 17. 89 % HLARAE S WL 7 WL ik
AN BR BT S 0 B L LEE D, AR T
i 98 BT S0 R R . BRI B 4k kP LA [ P AR Y
WFoE o 28 TR R . N ISR A, RA 4
WX D, RA 4k & WL RE RmALHI E 22, Bl
WA SE B, WRE S RAE . R M 2E 4 RNIR T
X,

R RA BB 08 DB 7 BIF 5T SR e RO 5 LA
HERAMK, SRR R -, RHRE SN
R R RAEIKOE B RA 9 15 36 2 & & A= LD i 19 1
B E 2z —., MR =60 % MK A BE R BESE &
M. A IR E )% 4 N TL-6 Al TNFo K i 3%
TNV E FY . RS logistic [ 40 4 7R
IL-6 /& RA Ff LA E (9 3 7 fE B &, 4278 116
MRES S TIRIEFE, A 4H6E 21 67 sh 4 RA &
FHZ AN FE6 WG —FE. 250K

DU R U RN BR T RA R IR
G LA A1, TL-6 %0 3 L P Y 1 4 B VA FH Bl
Pral BB 2 IR N 2 — . RA EIE K Bk bm 1697 &
BEAT B8 A LA B YA 4k & WL GE G N O i TL-6
K

AR R R RA BE I KN E R f&
KiD 2, ATRSPERF T ROC MR Hr s R ok, RA
HHEREY GCs F1E=>=3. 25 mg/d it 1 4E, K4
LD B RS B T B, #E RA R A
Brb, kORI R A T LA E 1 Bl TR
HAWKE L., KHEE RA IFNLAGE W& RS H
R, XATHES RA MBI RAERY R . & IR AH
KRN ZE S 1 B GCs LB BB R A L.

AR RA 8 F TR B /5 g i & kR
JULZDRE B4 RIS J2 i it E 8 0 7. 364 5. WL A
HEAATE A 39 2% L ARAR, 0 B 7E A 3 2E F #E 4 |
WHBEYIEE R, 2009 4F Binkley 24T “IL
/- B S BE (sarco-osteopenia) 7 Y MR % Ok
25 U/ R JOT S s () B A B 0 IR A, A il
LA R B B A AE [ B 12 W R Y



WA EE 2 2023 4F 4 H 45 45 5% 2 W Fujian Med J, April 2023, Vol. 45,No. 2

4k 2 D AN e 4E S 25-OH-D /K *F->>50 nmol/L
Al BEXT LA A

LA 2t B L i ) — R AE R, AT
flEallERER., BANES, &) ek RIE,
BRI IE . 30 E L AT B kN BUUL P B RE
RN, G BE ZE M il G O UL Y 2R 4 R I
WK 535 T LA E & # . — I IR
PN SR TN 116111 T % NI I 1R N s QS BT I =4 - = KA
S EREEMA &, IMEZEESS5T RA
BEWUDARE 0 R AT RA B LA E 4L
MEAFRES TN DAL, HERESEIT¥E
S, HAE RA A IR WL AE b i M AL o A 1F i — 25
i) BT

AHESE R W R A, AR R, RA B
YK Ty RE VAl PR 43 O 75 W B 7™ i AR 3 CIAE A
KAWL GE ) PEFIAAFAE— 5 WD fer . X KR
L Ae] 54 3R AT LA RE 112 W SOEAS T 2E— 20 IR
£ RA Mgy i firh, KIWYE R b prin y7 2 B i L
AE R . R R R I, R AR
. HEAER DR, BRI i3, I e fE A
HEHEAT LA GE (R 0 A, S B2 B ST T

2% 30k

[1] Lin]J Z, Liang J J, Ma J D, et al. Myopenia is associated with
joint damage in rheumatoid arthritis: a cross-sectional study
[J]. J Cachexia Sarcopenia Muscle, 2019, 10 (2): 355-367.

[2

[}

Brance M L, Di Gregorio S, Pons-Estel B A, et al. Prevalence
of sarcopenia and whole-body composition in rheumatoid
arthritis [J]. J Clin Rheumatol, 2021, 27 (6): 153-160.

[3] Arnett F C, Edworthy S M, Bloch D A. et al. The American

[}

Rheumatism Association 1987 revised criteria for the classifica-
tion of rheumatoid arthritis [J]. Arthritis Rheum, 1988, 31
(3): 315-324.

[4] Aletaha D, Neogi T, Silman A J, et al. 2010 rheumatoid ar-

[}

thritis classification criteria; an American College of Rheuma-
tology/European league against rheumatism collaborative initia-
tive [J]. Arthritis Rheum. 2010, 62 (9): 2569-2581.

[5] Fransen J, van Riel P L.. The disease activity score and the EU-
LAR response criteria [J]. Rheum Dis Clin North Am, 2009,

35 (4). 745-757.

[6] Ward R J, Roberts C C, Bencardino J T, et al. ACR Appropri-
ateness criteria osteoporosis and bone mineral density [J]. ]
Am Coll Radiol, 2017, 14 (5). 189-202.

[7] Chen L K, Woo J, Assantachai P, et al. Asian Working Group
for Sarcopenia: 2019 consensus update on sarcopenia diagnosis
and treatment [J]. ] Am Med Dir Assoc, 2020, 21 (3):
300-307.

[8] Cruz-Jentoft A J, Bahat G, Bauer ], et al. Sarcopenia: revised
European consensus on definition and diagnosis [J]. Age Age-
ing, 2019, 48 (1): 16-31.

[9] Petermann-Rocha F, Chen M, Gray S R, et al. Factors associ-
ated with sarcopenia: a cross-sectional analysis using UK
Biobanks [J]. Maturitas, 2020 (133): 60-67.

[10] Miiller R, Kull M, Polluste K, et al. Factors associated with
low lean mass in early rheumatoid arthritis: a cross-sectional
study [J]. Medicina (Kaunas), 2019, 55 (11): 730.

[11] Bian A L, Hu HY, Rong Y D, et al. A study on relationship
between elderly sarcopenia and inflammatory factors 1L-6 and
TNF-« [J]. Eur ] Med Res, 2017, 22 (1): 25.

[12] Tournadre A, Pereira B, Dutheil F, et al. Changes in body
composition and metabolic profile during interleukin 6 inhibition
in rheumatoid arthritis [ J]. ] Cachexia Sarcopenia Muscle,
2017, 8 (4): 639-646.

[13] Yamada Y, Tada M, Mandai K, et al. Glucocorticoid use is an
independent risk factor for developing sarcopenia in patients
with rheumatoid arthritis: from the CHIKARA study [J]. Clin
Rheumatol, 2020, 39 (6). 1757-1764.

[14] Binkley N, Buehring B. Beyond FRAX: it's time to consider "
sarco-osteopenia” [ J]. ] Clin Densitom, 2009, 12 (4).
413-416.

[15] Mendias C L, Bakhurin K I, Gumucio J P, et al. Haploinsuffi-
ciency of myostatin protects against aging-related declines in
muscle function and enhances the longevity of mice [J]. Aging
Cell, 2015, 14 (4): 704-706.

[16] Ju C R, Chen R C. Serum myostatin levels and skeletal muscle
wasting in chronic obstructive pulmonary disease []J]. Respir
Med, 2012, 106 (1). 102-108.

[17] Becker C, Lord S R, Studenski S A, et al. Myostatin antibody
(1.Y2495655) in older weak fallers: a proof-of-concept, ran-
domised, phase 2 trial [J]. Lancet Diabetes Endocrinol, 2015,
3 (12): 948-957.



