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[Abstract] Objective To explore the clinical diagnostic value of serum dickkopf-1 (DKK1) level in menopausal women
with rheumatoid arthritis (RA) secondary to osteoporosis (OP). Methods A total of 236 menopausal female patients diagnosed
in the Second Affiliated Hospital of Nanchang University from May 2019 to September 2020 were collected, including 44 patients
with OP secondary to RA set as RA+OP group, 150 patients with RA without OP set as RA group, and 42 patients with OP set as
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OP group, respectively. At the same time, 43 healthy menopausal women in our hospital at the same period were selected as control
group. Serum DKK1 was detected by ELISA. The erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) were detected
by capillary method and rate-scattering turbidimetry, respectively; The bone metabolism indexes such as parathyroid hormone
(PTH), type | procollagen C-terminal propeptide (CTX), 25-hydroxy vitamin D, [25-(OH)D,], type | procollagen N-terminal
propeptide (PINP) and osteocalcin were detected by electro-chemiluminescence method. While, bone alkaline phosphatase (BALP)
was determined by chromatography; The bone mineral density (BMD), Z-score and T-score of total hip joint and lumbar spine
L, in all patients were detected by Lunar Prodigy dual energy X-ray absorptiometry. The area under the ROC curve was used to
analyze the diagnostic efficacy of DKK1 in patients with RA combined with OP and those with RA or OP alone. Results DKKI,
ESR, CRP, BMI, PTH, CTX, 25-(OH)D,, total hip BMD, total hip T-score, total hip Z-score, lumber spine L, ;, BMD, lumber spine
L,, T score and lumber spine L, , Z score, CTX and BALP were significantly different among the 4 groups (P<0.01 or P<0.05); The
difference of fracture story was statistically significant between RA+OP group and OP group (P<0.01). Bivariate correlation analysis
conducted between DKK1 and each index showed that serum DKKI1 was positively correlated with ESR, CRP, fracture story and
BALP (P<0.0S), and negatively correlated with BMI, total hip BMD, total hip T-score, total hip Z-score, lumber spine L, , BMD,
lumber spine L, , T-score and lumber spine L, , Z-score, PINP, 25-(OH)D, and PTH (P<0.01 or P<0.05). Multiple linear regression
analysis showed that DKK1 was positively correlated with CRP and BMI (R*=0.048, f=0.034, P=0.003; and R*=0.008, =0.178,
P=0.042, respectively), and negatively correlated with PINP and total hip T-score (R*=0.003, p=-0.022, P=0.009; and R’=0.235, B=
-2.375, P=0.000). ROC curve analysis showed that and the optimal cut-off value of DKK1 in the diagnosis of RA secondary to OP was
9.21 pg/L, the sensitivity was 93.2%, the specificity was 91.1%, and the Kappa consistency index was 0.630. The diagnostic efficiency
of DKKI1 for OP was higher than that of DKK1 for RA, and the Kappa consistency index was relatively stable. Conclusion The
serum level of DKKI1 is increased in menopausal women with RA secondary to OP, the detection of DKKI has good diagnostic
efficiency in the diagnosis of menopausal women with RA secondary to OP.
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Tab.1 Comparison of the general data among each group

€Izt 7p X B2 (n=43) RA4 (n=150) OP4 (n=42) RA+OP4 (n=44) P

ESR[mm/h, M(Q,, Q,)] 36.0(3.6,97.0) 62.4(2.0,120.1)? 37.5(3.0,97.0)% 58.5(7.0,129.4)P  0.000
CRP[mg/L, M(Q,, Q,)] 3.5(1.0,72.0) 15.9(1.5, 142.4)? 4.7(1.6,98.5) ™ 21.3(1.9,124.0)P°  0.000

g
HiEilem, M(Q, Q)] 160.1(140.0,170.0)  158.4(143.0,176.0)  158.0(140.0,172.0)®  158.5(141.0,170.0)  0.002
T [kg, M(Q, Q)] 60(45,76) 53(3s,76)? 55.5(38, 88)? 50(34,76)@© 0.000
BMI[kg/m?, M(Q,, Q,)] 23.2(18.0, 30.0) 21.1(14.0,27.0)® 22.9(16.0, 32.0) 20.2(15.0,29.0)”  0.000
BT (%)] 0(0.0) 4(2.7) 21(50.0)® 4(9.1)© 0.000
DKK1[p.g/L, ¥+s] 5.63 £ 1.63 7.09 + 3.07% 12.05 + 6.119¢ 17.17 +7.962@W©® 0.000
PTH[pg/ml, M(Q, Q,)] 50.2(22.3, 108) 50.2(16.0,79.7) 46.4(16.3, 83.5) 39.2(11.8,86.4)%  0.005
CTX[pg/ml, M(Q, Q,)] 443.8(56.4, 1025) 464.2(89.9,2584  289.3(67.3,1523)V% 435.9(56.4,1796)  0.015
25-(OH)D;[ng/ml, M(Q,, Q,)] 30.1(21.1, 67.9) 29.9(5.9, 56.4) 29.1(8.9,59.2)? 34.3(9.1,65.0) 0.009
PINP[ng/ml, M(Q, Q)] 43.5(12.0, 176.0) 42.8(11.1,217) 39.9(5.0,113.0)" 46.2(7.0, 176.0) 0.189
BALP[U/L, M(Q, Q)] 75.0(40.0,100.0)  75.0(50.0, 115.0)® 75.0(50.0, 115.0) 77.5(45.0, 105.0) 0.025
452 [ng/ml, M(Q,, Q)] 15.2(5.3, 34.5) 17.1(5.2, 88.2) 13.9(4.5,75.1) 17.5(1.9,75.1) 0.206
£ HEBMD[g/cm?, M(Q,, Q,)] 0.9(0.6,1.7) 0.8(0.5,1.1)® 0.7(0.5,0.9)®% 0.6(0.4,0.8)PW©® 0.000
g
ST g/cm’, M(Q, Q)] ~0.6(~2.8, 1.6) -1.7(-34,1.8)? -2.2(-3.8,-0.3)® -2.8(-4.0,-1.4)P%® 0,000
8
A7 g/ cm?, M(Q,, Q,)] 0.1(-2.2,1.5) -0.3(-1.4,2.0)" -0.5(-2.8,1.5)®® ~1.15(-2.9,0.1)®®© 0,000
8

JEHEL, , BMD[g/cm?, M(Q,, Q)] 1.1(0.7~2.0) 0.9(0.7~1.3)® 0.8(0.5~1.5)@® 0.8(0.7~1.8)P@® 0.000
JHEL, , T/M 8 [g/em®, M(Q,, Q)] -0.6(~2.6,1.6) ~1.4(-2.8,1.8)? ~2.8(-5.1,-0.3)®W ~2.5(-3.7,1.2)@®©@ 0,000
JBEHEL, , 2438 [g/ em®, M(Q,, Q5)] 0.7(-2.1,2.0) 0.5(-1.7, 1.6) ~1.3(-4.3,1.6)P% -0.2(~2.6,2.3)P9® 0,000

RA. ERUBSETT 45 OP. H FRHiAS; ESR. LL4NMMUTFEZR; CRP. CRW & 1; BML {AHH%L; DKKI. Dickkopf-1; PTH. H (R}
%, cTX. | B C- Rk 25-(OH)D,. 25-F24E/E K D,; PIND. | BURTHEFIN-A K s BALP. - BlitE Rl ; BMD. B, S5XFm

I, (1)P<0.05, (2)P<0.01; SRAZLILES, (3)P<0.05, (4)P<0.01;

Hor4lbE:, (5)P<0.05, (6)P<0.01.
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CRP. 475 &BALPE IEAH XK (P<0.05), 5BMI,
EHBMD . M TH% . &dzai. BEHL
BMD . WEMEL,, TOr 8O EMEL, , 25350 . PINP, 25-
(OH)D,. PTHA:4E 52 fAH C (P<0.0134P<0.05,
#2)., 2RISR E /R, DKK1Y
CRP M BMIE il 37 1E #H ¢ (R*=0.048, p=0.034,
P=0.003; R’=0.008, B=0.178, P=0.042), 5PINP
K AHET o3 B b T 5 AH DG (R*=0.003, f=-0.022,
P=0.009; R’=0.235, P=-2.375, P=0.000).

Fz2 I DRKIK -5 5 F6 458 B AH S

Tab.2 Correlation between DKKI1 level and each parameter

ARt r 12

ESR 0.130 0.007
CRP 0.240 0.000
BMI 0.200 0.000
B 0.391 0.000
PTH -0.133 0.006
CTX 0.028 0.566
25-(OH)D, -0.106 0.028
PINP -0.115 0.016
BALP 0.114 0.017
HHER 0.006 0.896
4 BMD -0.471 0.000
SHTHEL -0.550 0.000
EWZEL -0.237 0.000
EHEL, , BMD -0.419 0.000
JEHEL, , T/ 5L -0.520 0.000
NEHEL, , 2534k -0.298 0.000

ESR. ZL4 UL % ; CRP. CIMAE T ; BMI (REIEH;
DKKI1. Dickkopf-1; PTH. HUIRFFMZE s CTX. [ BJ5 C-oK I
ks 25-(OH)D,. 25-F24E/E #D,; PINP. T BT FN-A K
BALP. ‘B MW EF; BMD. B %

2.3 DKKIX &4 Z W RAL & OP Y2 Wi &k fig
ROCHIZ /#7145 - /R, DKK1ZWiRAZK &
OPIY A A T (4 9.21 pg/L, L FifH(AUC)
40.987, B & Fi2HOoP XRARIAUC (45N
0.957. 0.739); DDKIXJOP. RAMRAZK AL OPHYZ
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410.630) P FDKK1XF RA K2 WiRL e (BH 2 F i AE A
59.4%, BHPETINE A82.4%, PHYEMIIR I H4.133,
BATEALSR FE 90.477, Kappaffi h0.269).
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Fig.1 AUC curve of DKKI1 in menopausal women with RA,
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WoR, BAEIHRAYR L OPZL 1 B # B DKK 17K - B I
= TRAZL . OPAL KN IEL, B JE i TARMFRY
R 24 23 FRE B AFAE DX 5 2 S A A5 AR 4 A DK KL
K

AWFFE LM, ESR, CRPXRAZE K OPHYHY
M B 2 5 FOP . RAM XTI, HZuZt:m
943 BT i 7R DKK1 5 CRP 5 M 37 1F A1 ¢ (8=0.034,
P=0.003), SWang%' s iA—5, HBMIY
DKKItH 5 [EAH154(B=0.178, P=0.042). 25 H,

OP. B JIHiAL ;
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S RE AR R, RATT R0 4 A B DL 2s-
(OH)D;, MMM 4EA: RDFIEG I, RASH
= g ZDS AN LR 4k oPRY EEfE
B PR P02 5 A bR Y (bone turnover markers,
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By S AR KM, DKK1SPTHH2S-
(OH)D, 2 MK, HRossini% " #F 55 AL,
% B KR DKK 152 I RA B 4 E ZDF L N
25-(OH)D,, MM MIEPTHM K. £IT
2 Pk 09 23 B 45 S R, DKK LM ST 67 6] 52 i
PINP(B=-0.022, P=0.009), FHADKKI1/KFtE
1E—ERE Eal e PINP A i, 5 N SMF
FEUV IR TR, R S A ST R 4 2 4 v L
e A R, DL RIS 2E A . b4, BMD
S W R 5 — EHER bR, ANTIY R AR 4 4
L HERAYE & OP R L% M DKK1 R 31k, BMDFF
KIS, DRK1S44 M & HHBMD . &8T5
B EHEBMD 2548 bR #4522 T AH e M (P<0.01), £00
2R (8109 23 S /R DKK1 -5 48 T4 505 I W f A
X:(B=-2.375, P=0.000), FDiarraZs" BB HA
—3

DKK LA 52 1 il F 240 B 76 SR 200 B P 3 A e
SR AR 48 2 IR ALK & OP Lo Pk R h i
WA (R WARE o Tdriss“F 4] 63 (5 RA H 2 5 { B
X BRI 7S DRK1#FFTROCIHIZ A Hr, 45 5 s H
LWIRAN I FEAUWTE 4876 pg/ml, RAELE FEEH
FE 435 4 68.3%F195.2%, AUCH0.87, SAHFFLLE
B, AW AL, DKKIXTRAZE L OPHY A%
Wit ~9.21 pg/L, AUCH0.987, RIEJE H88.6%,
FESEE100% ., BEAMASIHFSEIA &I, DKKIXFOPHY
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