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Diagnostic Efficiency of QCT for Osteoporosis
in Patients with RA*
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ABSTRACT

Objective To analyze the diagnostic efficiency of quantitative computed tomography (QCT) for
osteoporosis (OP) in patients with rheumatoid arthritis (RA). Methods A retrospective analysis was
performed on clinical diagnosis data of 98 patients with RA in the hospital between January 2021
and February 2024. All patients underwent QCT and dual-energy X-ray absorptiometry (DXA). The
differences and consistency of OP detection by the two methods were compared. Taking DXA results
as the golden standard, RA patients were divided into OP group and non-OP group, and differences in
lumbar bone mineral density (BMD) and hip BMD by QCT were compared between the two groups.
The diagnostic value of the above indexes for RA combined with OP was analyzed by ROC curves.
The correlation between BMD by QCT and different clinical characteristics of RA was analyzed. Resufts
The detection rate of OP by QCT was higher than that by DXA, but there was no significant difference
between the two groups (P>0.05). Kappa analysis showed that consistency between QCT and DXA
was excellent in the diagnosis of RA combined with OP (Kappa=0.869, P<0.001). According to DXA
results, 98 patients with RA were divided into OP group (n=44) and non-OP group (n=54). BMD values
of lumbar spine and hip in OP group were lower than those in non-OP group (P<0.05). The results of
ROC analysis showed that AUC values of lumbar BMD and hip BMD by QCT were 0.963 and 0.947,
showing certain diagnostic value for RA combined with OP (P<0.05). There were significant differences
in detection rate of OP by QCT among RA patients with different age, disease course, disease activity,
expressions of anti-cyclic peptide containing citrulline (CCP) and mutated citrullinated vimentin (MCV)
(P<0.05). Conclusion QCT has high sensitivity and specificity in the diagnosis of RA combined with OP
by accurately measuring BMD, which has high consistency with the golden standard (DXA) and can be
used as an important means in the clinical diagnosis of OP.

Keywords: Rheumatoid arthritis; Osteoporosis; Quantitative computed tomography; Bone mineral
density; Diagnostic efficiency
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&5 QCTX FREIRAKIFIERAB ZEOPI HELL B (n, %)

RAIGFRIFIE fil% OP(n=44)  x? P
3 8 23 10(22.73) 0.02  0.876
E°y 75 34(77.27)

e 40~65% 40 10(22.73)  10.82 0.001
>65% 58 34(77.27)

RREREH >28kg/m? 39 16(36.36) 039  0.531
<28kg/m? 59 18(63.64)

VERRTR B 15 7(15.91) 0.02 0.881
x 83  37(84.09)

FRERER =) 12 6(13.64) 0.14  0.704
x 86 38(86.36)

SR =) 20 11(25.00) 1.04  0.309
x 78 33(75.00)

Aig =104 52 32(72.73)  12.10 <0.001
<105 46 12(27.27)

KT IRED R 1 4% 22 8(18.18) 0.84  0.658
1% 42 20(45.45)
114K 34 16(36.36)

XTEE. MikEE =51 74 34(77.27) 044  0.508
<51 24 10(22.73)
=E =) 72 32(72.37)  0.02  0.881
x 26 12(27.27)

ZTINRI B 57 25(56.82) 0.02  0.891
x 42 19(43.18)
fREEME DAS28>2.6 51 35(79.55)  24.20 <0.001
DAS28<2.6 47 9(20.45)

RF PRI 98  44(100.0)
A4 0  0(0.00)

APF PR 58 25(56.82) 0.19  0.667
PR 40 19(43.18)

MCV PRI 52 32(72.73)  12.40 <0.001
FAM% 46 12(27.27)

ccp PR 55 30(68.18) 4.72  0.030
At 43 14(31.82)

33

PIRZET ), RAMERENEERTAN0.42%, BiFRHEE
ZUCHEMRE. THEEZENERFL LA, ERAFEMES
EERENTEEERZ — BERAERRARKERRENEIERE
Hit, HRERFUXTHKBRBSIESARAREMN D F=F
M, IBImEESEE, WASEK, ERIERERSAR D LEE
IR S ARNEREGR, RAMEIEBRER, FEFER
b, BEAKMALOP™, EIRE", OPERARMELEREA
56.1%, HHLIERIEIMTRABEREIEFXT RN, FILF
HiZEFATTRAGHOPERE B+ ER,

BMDAIEWIRMEBENTH, HEFAENFERNEBMDE
ZHTOPHEEKIE. DXAX BB FREEXATERRMERA
ARBNESRKRRSETVMREERDHEE, SERWHOMK
FRIZEOPHIEAT A&, BEEKRERARARIR, MEBLERNIRGR
B, KRBENSEERBMD, BEREREFRAELERE. DXANEE

CHINESE JOURNAL OF CT AND MRI, Nov. 2025, Vol.23, No.11 Total No.193

BIA~1C %, 59%, QCTieET, B L1 ~L)#wE. XRE. dRkEER
(E14), %|/4-ROTX JEHBMD < 80mg/cm® (BI1B) , EL{% T [7 #5 & 1 2 4 e xt 8
<=2 5MFEZE (F1C), FHHi0P,

E2A~2C B, 62%, CTHETF, BHOCI~L)HH. XKE. T®hEERERE
24), %I/ROTIX JEHEBMDAL T80 ~ 120mg/cm’ (EI2B) , EL{& T [5] # [ 1 51 i Joe x4 B
F#-2.5~-1. O£ (H20), THHEERD.

BI3A~ 3B QCTI & H JE #:BMDY WiRAS I OPHYROC iy 4 (I 34) , 82 BMDS B RA A
FFOPHIROC B £ (I 3B) .
AEESERRENEWA, K2, R2ERS, NMZEE—F

WigsifEE, NAMEHRER",

QCTRHEEMCT ERBMRMHFBMDNE S %, TFIA
QCTIRIEKIEF /B EAR LIIRE, HECTAMPIESIENA
RGBTV ERED T RELAATRNRESBMD, FEH
£Mem, BEFRES, RRESNEEEHNEREER, OP
EERETFE m&ﬂmzm T S T 2 FA & BMDAYQCT
ML FOXAE B MBS T ERAEER MASNENEM, &
AR E B RBMDEIE, MMIREOPISIERE, NASE
E#%,%$YmIfMA#mwﬁmﬁﬁ ;$mmm#%m
—3, #—$IELTQCTERAS HOPISURMME, T_&L
h%mLﬁe& HUMBE LR RBQCTHISK N ES EiT
NNMIDXABE—B, WA1ERIZHOPHIN —B %",

F#—FIRRQCTISUTRAS HOPHISKEE, AN FDXALSR

. 157



hECTHIMRIZE 20254118 5$523% $ 114 £ 5519348

BEEDROPAMIEOPAE, HIFQCTNEMBMDIEFHA M E
SREWOPILUIHIROCH S, HRER, OPAMEHBMD.,
HIWBMDIEFIEOP, SHEBEFREIENILMIREEYS;
ROCH#T, QCTHEMEHRBMD. BIZEBMDHIAUCH B
0.963. 0.947, WRABHOPHILIET—EHMNME, 12X
QCTERABEZOPHZ MM EERFNRUENES Y, S568E
ERMFERITER—H"; MEMRBMDIL I NALS TR
SRTESERINRSENES, KETEEMSRR, OPX
HxEsEx,

o, WIS LH, RABEESERBAEESERER
. ESDM. BERARASFEE—EHEEYE, ®OWQCTHE
ARIGFRIFERAZE OPI H R 5 71 9 R EAFNOP I X B Kz A
HELRE AR SE, BRET, QCTHRASFHOPHIGHEETR
ES. FIE. FIEEMME. MCV. CCPRERASEGFEER, 12
RRAGHOPHIHINE AE 5 BRIFEREMER, B BEiRiEE
H, SHEEFZYZRABEHLOPHIRIBRER, X5HE
FEHIE NG BRITIE FRAFBREK SR MMBIERX, 5AXE
£—5; DSA28RIFMRAEIIEMEEIER, HAFEsERER
RERMOME, FBEAESOPHINFERR, WEtLE
FRYIMTRAL EOPRGIERT™; MCV. CCPJERABEXHARF,
HREEP RN, NEBRIRNEIKRABEBSXHEMNES
BE, MCVIAET 5 NaBM BT EERERNEERSH
M, RSEEMFASERE. FTEERSAMNRINESR
R, MNElRSEm, BTREEMIEES5CCP. MCVIAETE
EEEETMEX, REMCV. CCPHIARAMMESOPHIMAIRZI
A=, FEit, ERETMEBNFELR. KFR. SEME. MCV.
CCPHARIAPAM BERABEMIS, WUFBHOPH A%, MQCT
EMD. AREFIR. AHERE. XTMEEDE. BREI. AKA
HERANHOPHILLETEEER, R ERIEIRS50PHELE
AEESEHEXYE, BREERIEAE. L SRAREH
KOPHIRBMER, SANERF—N, BRANLELNEHR—F
L, XAIBESHNEERBDER,

£ FFIR, QCTRASHOPHILHIMAERS, ERIEA
RIENBMDEEFE, BENE FRAZENSEREFHTSE
. 2. HESEEHME. MCV. CCPIRIAAE, T{ENREITN
OP I K i W T3 E AT o

SE W

(L& He e, RS, ARE M. N CATE TR BBERAL F b RGN X 3% [J]. #
R P E A%, 2023,18(3): 601-604, 614,

2] Fsh, . ERB AV RBEFHERESYHEZ NI, O kR
%,2023,30(9): 82-84.

A
m

[3]Smolen JS,Feist E,Fatenejad S,et al.Olokizumab versus placebo or
adalimumab in rheumatoid arthritis[J].N Engl J Med, 2022, 387 (8): 715-726.

[4]Komatsu N, Takayanagi H.Mechanisms of joint destruction in rheumatoid
arthritis - immune cell-fibroblast-bone interactions[J].Nat Rev
Rheumatol, 2022, 18 (7): 415-429.

158 -

[5]Maeda K,Yoshida K,Nishizawa T,et al.Inflammation and bone metabolism
in rheumatoid arthritis:molecular mechanisms of joint destruction and
pharmacological treatments[J].Int J Mol Sci, 2022,23(5):2871.

LB AN, R 4R, 40 B2, %. B KR A X B0 248 5 AR 5 R 6 7 H AL B R BRAL B 37
s PRABCR 8y %9 31 o [E B 47, 2022, 35 (5) 1 423-429.

[71Lee K, Al Jumaily K,Lin M,et al.Dual-energy x-ray absorptiometry scanner
mismatch in follow-up bone mineral density testing[J].Osteoporos
Int, 2022, 33(9): 1981-1988.

815 AR, B & . 45 B BN M B 3 & & R B CTik & 5 BN 8 {H K i 75 BALP.
IGF1. 25 (OH) D37 P4 & S [J]. & EICTAMRI 2 &5, 2023, 21 (11): 164-166.

[9]Silman AJ.The 1987 revised American Rheumatism Association criteria
for rheumatoid arthritis[J].British Journal of Rheumatolo-
gy, 1988,27(5): 341-334.

[10]Marcucci E,Bartoloni E,Alunno A,et al.Extra-articular rheumatoid
arthritis[J].Reumatismo, 2018, 70 (4):212-224.

[11]Van Riel Piet L C M,Renskers Lisanne.The disease activity score (DAS)
and the disease activity scoreusing 28 joint counts (DAS28) in the
management of rheumatoid arthritis[J].Clinical and Experimental Rheumat
ology, 2016, 34 (5Suppl185): S65-S74.

M FREFRBAFIr 2B RTFA, FEERD2EAERSRAEFA, FEE
FREHFNSRBRBAMAFL, F. FRRMEGTERFSFEELW £ 53R
o [E] B BRAA 24 75, 2020, 26 (9) : 1249-1256.

X4, 5%, AV 7, % FREHFRPEESE ST ERNELT K EELE U], F
E iR &6 4%, 2022, 42(9): 1140-1142.

(14180 F, Bededt, MR d2, 5. MBI EA B A R B FIRE M R EEX TR &
JEE BB B MR AR R T B R ERMACT R ] AR AW EY
HHE, 2023, 23(11): 2183-2187.

[15]Hu Z,Xu S,Lin H,et al.Prevalence and risk factors for bone loss
in Southern Chinese with rheumatic diseases[J].BMC Musculoskelet
Disord, 2020, 21 (1): 416.

16 & 5 5. JEAM & B CTHA B R A E &% i o b A EAF R ], AR EF # 1%
%,2023,32(6):1066-1069.

LTV AR, 2 5. WX B 5 A R BECTX B Rt R tb B 1] #1k
R G R, 2020, 4 (12): 224-226.

[18]Lin W,He C,Xie F,et al.Quantitative CT screening improved lumbar
BMD evaluation in older patients compared to dual-energy X-ray
absorptiometry[J].BMC Geriatr,2023,23(1):231.

(191 x| F ik, b 824, A0 77 VL, 4. QCT 5 DXARE 47 3K RUIE 5% ¥ K B34 & BB AM E ¥ W 4
fE# XA I (U], o (B8 RO AR 2 R, 2021, 27 (4) 1 475-480.

201 3, KT, e, A T BEHAR. RDV-CVE K R M % & X% B2 s T
X F KA R R 69T B 4E 5 O] ECTAMRIZR %, 2023, 21 (10): 165
168.

1R SUHR, &5 57, RS, . 106141 3 KR X 7 3% B3 8 35 B RAE X T I & 04
(7], BB F b Ze 5, 2022, 28 (9): 1321-1325, 1335.

2] BRACSR, ROMERR, PR, . KRR X 3% B & &7 % 5 KA K B £ 47 [T]. ]
B 5 k%, 2022,11(3): 8-12.

(23] BRdE %, TR 5, MATIR, 5. IR R AN B W B B Uk xd R B & 9 K &4 —
AR RF VR FOUNE D], A 40, 2021, 60 (2): 128-133.

(RS EHA: 2024-04-10)
(IR3T4RIE: FHHCKR)



