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HE . BY Kt hF Dickkopf-1%&8 ., & (ESR), ¥ W E @A KEF-A (VEGF-A) 5 Ak
HAR EFREARARARTIOX R, ik #®I2020 51 A—202258 A7 M P E2HRFHERIFRE
it EBORE 0 5400 K AR T R AMAAE K BB B, FRBRAR ARG RARSERLE
FT0BIAE A 2T IR, LA ALY FH . MR JHAE. Dickkopf—1%& & . ESR, VEGF-A, JEMEZF AT, R4
HAAE KR EHDIEH(BASDAD , B IGER A EAAE X 4L 354 (BASED) . fid CREE G (CRP), #—HIEH
SR Pearson ﬁz*:h\*ﬁDickkopf—l %8 . ESR. VEGF—-A 5 BASDAI. BASFI®94a% M, KA % lﬁ’%"ﬁy’ﬁLogisdc =]
VAR AR AR AR EFLARHO YR L. ER  FTHASRBAGEMEFR % E T14. BASDAL
BASFI, i CRP, #§—HIEH i, ZFHA LT FEL (P<0.05), FHrelE &6 Dickkopf-1%& & . ESR,
VEGF-A¥ & TR (P <0.05), ‘FH48%EF BASDAI 45 Dickkopf-1% @ . ESR, VEGF-A3) £ EAg%
(r=0.577. 0.596420.714, ¥ P=0.000); ‘& 3741 %2 BASFI+ \‘5D1ckkopf 1% @ . ESR. VEGF-A¥ Z.E4
*(r=0.502.0.586F70.686,3 P =0.000), JEMeE % E{T{ﬁr‘kﬁ&[op\ 1.770(95% CI:1.150,2.724) ], BASDAI+#£%~
ﬂ‘m[OR =1.168(95% CI1:1.008,1.353) |, BASFI+# \f’rrj[OR =1.202(95% CI1:1.302,1.401) ], Dickkopf—1%@
##[OR =1.486(95% CI:1.034,2.135) ], VEGE-AFF#[OR =1.857(95% CI:1.077,3.202) | ¥ 3% AL b 44 % &
F BRI IR LR E (P <0.05), 58 Dickkopf—1%& & . VEGF—A &R ESR /KT 15 3% AL A4 X B smith
Ak, BEEZAFETITXZEW,
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Abstract:

sedimentation rate (ESR), vascular endothelial growth factor-A (VEGF-A), and the condition and occurrence of

Objective To explore the relationship between serum Dickkopf-1 protein, erythrocyte
spinal fractures in patients with ankylosing spondylitis (AS). Methods Fifty-four AS patients who suffered spinal
fractures admitted to the Shenzhen Ping Le Orthopedic Hospital, affiliated with Guangzhou University of Chinese
Medicine, from January 2020 to August 2022 were selected as the fracture group, and 70 AS patients without spinal
fractures were selected as the control group. The age, gender, course of disease, Dickkopf-1 protein, ESR, VEGF-A,
lumbar spine bone density T value, Bath Ankylosing Spondylitis Disease Activity Index (BASDAI), Bath
Ankylosing Spondylitis Functional Index (BASFI), serum C-reactive protein (CRP), and Schober's test distance were
compared between the two groups. Pearson correlation analysis was used to analyze the correlation between
Dickkopf-1 protein, ESR, VEGF-A, BASDAI, and BASFI. Multifactorial logistic regression analysis was used to
analyze the influencing factors of spinal fractures in AS patients. Results The lumbar spine bone density T value,
BASDALI BASFI, serum CRP, and Schober's test distance were significantly different between the fracture group
and the control group (P < 0.05). The levels of Dickkopf-1 protein, ESR, and VEGF-A in the fracture group were
higher than those in the control group (P < 0.05). The BASDALI scores of the fracture group patients were positively
correlated with Dickkopf-1 protein, ESR, and VEGF-A (r = 0.577, 0.596, and 0.714, respectively, all P = 0.000); the
BASFI scores of the fracture group patients were positively correlated with Dickkopf-1 protein, ESR, and VEGF-A
(r=0.502, 0.586, and 0.686, respectively, all P = 0.000). Decreased lumbar spine bone density T value [OAR =1.770
(95% CI: 1.150, 2.724)], increased BASDALI score [OAR =1.168(95% CI: 1.008, 1.353)], increased BASFI score
[OAR =1.202(95% CI: 1.302, 1.401)], elevated Dickkopf-1 protein [OAR =1.486(95% CI: 1.034, 2.135)], and elevated
VEGF-A [OAR =1.857(95% CI: 1.077, 3.202)] were independent risk factors for spinal fractures in AS patients (P <
0.05). Conclusion Levels of Dickkopf-1 protein, VEGF-A, and ESR are associated with the condition of AS
patients and closely related to the occurrence of spinal fractures in these patients.

Keywords:

ankylosing spondylitis; thoracolumbar vertebral fracture; Dickkopf-1 protein; erythrocyte

sedimentation rate; vascular endothelial growth factor-A
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LW, MR I Dickkopf—1 & 1 . ESR . VEGF-A

TOREAE, HT M A RIR @, (HR R
IRYT AT LA i e s EMEE AR R AN
RoEAMW], AlRES B R | B K.
TEpR it R e rh, B WA F R . &

Bk . KRR, ®HkEFHEES, HiX
M AL B P e IR YT RS g R, ] I R
MR, Dickkopf-1 2 1A A AE Jii *F-& A & B, i
HEEREHERE, KBS EHERR LY. 4
A i LR 2K (erythroeyte sedimentation rate, ESR) & 4§
INELIA LR AR, A R A S S A
HE S B ERERY, 8 W gl A K R -A
(vascular endothelial cell growth factor-A, VEGF-A)
SE A TR I A R, a5 A N B
i @'ﬁ%mm?’iﬁ?ﬁjﬁﬂ’]ﬁﬁ\]ﬁi‘ﬁﬁ 1l 5

ERAER. ATmMEEERF TR0 2
&, AT LLE S BFIY VEGE M H 3z R 7E B4 vh b 3655

5550 ELVEA FE R BE I SR A TR R
A FE L 124 1) K HE AL BT 5 R R AE B AR I
Fi 5 BV AT 28 R0 BEA T X U

1 ARSI

1.1 —R&ER

PEHL 2020 4 1 H—2022 48 H M Hr B 2 K2
B B RN P S i 005 B 5 B 03 1Y 54 491 & AR R RE
P15 LM A R B AENET AL, IRk E 70 B
o A AR T B 5 M A A A R X R4
WA OBFHELEX P L, CT =4t & M MRI
KA 2 W B A BT QR B R M2
Wi AR 5 1997 48 36 [ XU 9 2 23 1l T 1912 W s o)
QWMAM R EMEHRBEFR19~65%; @F
TR RA G R L TR e % . HEBRbr . ORHF
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FES5# . B ME S B Er; Q% 1M S5
A BT QM EMNE R ; @OfFf 4 5K
e Vg s HEVR IR ;. BT &4 32 B Mg 48
T 2Ry s m g A 2 IR YT . BT Al
22 ~62%, F(458+88)% ; HiE324,
ot 22 45 5 Horp PRI Bl AN 24 45 D RS s 3 20 441
TeU R AE R A AV E T 76 XL AR 19 ~
654 , V1 (445+11.3) % ; J Pk 47 ], Lok 23 i) .
A B GE 28 Bt N 5 A A0 38 2% 51 S 4t o S St [ 12 it
(2019)-0012-007], FFA7 & K 58 & Ji W) o
1.2 FHik

1.2.1 Dickkopf—1 %& @& . ESR. VEGF-A # |
Dickkopf-1 25 [1 . VEGF-A K1l : H 2% 3% R A EL S mL
FRBK I, B0 ETEWR, JFAE-80 C VKA V& R IR AT
e F L R T IO Ho 72 W B A A T, a5 0 A
MO RO AE W BOR A BR S ) o Rl oy ik . R
FE B LRI 2 96 FLAR T, WS 100 WL A B (9 R
an FIARVER , JFAE 37 CIF A 90 min /5 PEWR 3K, W
100 pL R MR - S BEE G, 37 CHE
30 min JGPEZ S JIA 100 wL TMB (& {75 3 i3 A
T 1 2T SR AR I A s R A VR B L SR TR TG
PR ESR, B 2 mL 23 EFbKL,  FHATS RR
B4 D) BLsE, I8 Thermo FEER K /R (Fr ) A
Bl 4 A UYL Countess [T (b 3738 B W #) 57 & e
A RRTTEA A MAE ESR .

1.22 5% A MA A KR R E 3 38 2 (disease activity
index of ankylosing spondylitis, BASDAI) | & K, 5% %
A A2 K I 48 45 2 (Pap's ankylosing spondylitis function

index, BASFI)#F4&  BASDATL: {K ¥ 08 B B A1 4
Bt A 1R S TR LA 9 57 8% 3 LR A2 1
B B AR5 AN DG LA IR I DL | A RS A A AR
JUU M B G B B A o5 4 A2 e 1 8l < ) 1 9 O
BE O FeIN N SR AR Y " R B R RS ) R AT 25
G 1T, BASDAL #5221 73 1 5 2 Ul BT o E M A R
G ™ 8 BASFI: MR 4% BASFI & % 119 10 15
MR, B AR N B8 77 2 A N B #5  B T 52 1
(ANBEZERLMI BT R 043 ), R SE AR LIE 4375
HEATVPESY, e 10 0 Fon RRETE AL . ffIK 04> Fom
FEE BRI 2
1.3 HirFEFHE

AR 73 BT R FH SPSS 21.0 G it #c ik . iR
AR « bRifEE (xxs) T, WA B 115
TR R R (%) Fon, B KRR M
KME I3 B R FH Pearson 5 5 52 W0 KL 3R 19 43 R JH 22

[H 2 — i Logistic IR P <0.05 4 2 74 48t
2 R
21 WHBHE-MALILE

P HE A A I P AR I A BT S 4 (body
mass index, BMI) JRFE L4, Z R B LG H 2B XL
(P >0.05) . P41 1% BEAE FF 4% B T {H . BASDAI,
BASFI . Ifil & C J2 v £ I (C-reactive protein, CRP) |
T - B LU, 22 R A G L (P <0.05) 5 B
Prefsfye T, Wk 1,

F1 WMA—REBLER
1 . @ﬂ_?@‘/ Rt BMY ﬁfﬁ/ ﬂ%*ﬁ%ﬁ%}i BASDAY BASFY/ CRP/ ?‘é—i&i}ﬁ%ﬁ/
(#,xxs) Pl (kgm?, x+s) (5F,xxs) TMH (xxs) (43, x+s) (4, x+s) (mgL,x+s) (mm,x+s)
Y 54 458 +88 32/22 23.0+£2.0 9.0+2.0 -1.48+0.50 58.96+11.30 60.74+10.50 596+1.80 37.63 +5.56
X HRZH 70 445+11.3 47/23 228+19 84+25 -1.15£036 52.71+942 54.18+10.00 5.13+1.74 33.80+5.16
M 0.698 0.819 0.568 1.443 -4.272 3.357 3.544 2.594 3.962
P{E 0.487 0.365 0.571 0.152 0.000 0.001 0.001 0.011 0.000

2.2 T4 B & Dickkopf-1 & B . ESR. VEGF-A
b3

Wi 4 4 Dickkopf-1 2 H . ESR. VEGF-A [t
B, &8, 2RWEGIT¥E X (P<0.05);
BT E T4, k2,

2.3 B #7 & #& BASDAI, BASFI 5 Dickkopf-1 &
H.ESR.VEGF-AytE ¥4

B 4T 41 % BASDAI 5 Dickkopf-1 2 4. ESR,
VEGF-A ¥ 5 IEH15€ (r =0.577 ,0.596 F10.714 , ¥ P =
0.000) ; 54 H # BASFI 5 Dickkopf-1 & 4. ESR.
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TR, 4. 4 Dickkopf—12E 1. ESR. VEGF-A 530 B PEEAE 48 B 390515 S & AR BT 0 6 &

%2 WA Dickkopf-1EHA.ESR.VEGF-ALLE (x+s)

w5 . Dickkopf-1 %5/ ——— VEGF-A/
(ng/L) (ng/L)
HYrd 54 1753.6 £229.1 34648  329.6+33.1
XHEZH 70 1558.0+218.4 31.8+5.0  289.5+275
{8 3.900 2.499 7.365
P1H 0.000 0.014 0.000

VEGF-A 4 5 1F 41 5 (1 =0.502,0.586 #10.686, ¥ P =

0.000) .

2.4 BERZEBTHZEZE—MK Logistic B35
LB E B R LTI (H=0, &=1) K FH A&,

DIEHE % B T . BASDAITF4> . BASFIPE4). i
i CRP. #8-HiFE &5 & . Dickkopf-1 & 1. ESR.
VEGF-A (W& A S2ME ) o A8 &, AT 2R —
i Logistic 710 43 BT (o , =0.05, o, =0.10) , %53 &
7« EHE RS 5 B T B AR[OR =1.770(95% CI: 1.150
2.724)]. BASDAI ¥ 43 7+ % [ O R =1.168 (95% CI.
1.008 , 1.353)]. BASFI $F:43 7+ 5 [OR =1.202(95% CI:
1.302, 1.401)]. Dickkopf—1 % [1 FF B [OR =1.486 (95%
CI:1.034,2.135)] . VEGF-A T+ Z5[OR =1.857(95% CI:
1.077,3.202) |3 J& 5 B MEA A R BB I & E Prad
LGN E (P<0.05), W3,

R3 BEXLEEITHIZEZE—MK Logistic BIHS TS5

EEiST, b S, Wald x> PAH OR 2%l
TR BR
JE M 2 B T 0.571 0.220 6.736 0.008 1.770 1.150 2.724
BASDAI 0.155 0.075 4.271 0.048 1.168 1.008 1.353
BASFI 0.184 0.078 5.565 0.025 1.202 1.032 1.401
CRP 0.308 0.301 1.047 0.448 1.361 0.754 2.455
FE-HhE 0.447 0.385 1.348 0.417 1.564 0.735 3.325
Dickkopf—1 2 1 0.396 0.185 4582 0.045 1486 1.034 2.135
ESR 0.528 0.372 2,015 0.216 1.696 0.818 3515
VEGF-A 0.619 0.278 4958 0.038 1.857 1.077 3202
3 Tt KEBERNFIRAL, Bz X 85 % R

S B E A AR 4R — B AR R A B S RN
FE B G, RESEE R i,
FEAMR Wl LA B i B A iR R AE
N I SR A i S 2 G U NCER R
K s A B AR b DR R RE R R A 0 A R B,
w Al RE 2 B BB A . AR L G R A
KWBURERHI, 5 FEEHETI . S B
KB Z R, BT B
frEE R AN S

AWTTEAGE , mEME R EE AT
RHERBEERANN25~40f5, 5—BEHrM,
HAMI LA #0H, JFHES LER
BEAG 7 ke Y B BRI A R — BUR AR A
Pr, JERE, BOOREMREILR S, R0
JEMo B, FEIRITIXFBO I , Il PR E 0i

FHOC S 3R Soi B A AR5, 5
2o HEFHEREEFESHNHIRES
B[

MR K ARG s S Z i), CRP K SF-B S
T, ERZE R R EE AR B
TA{H . BASDAI., BASFI J$§ - Hi i &5 vl F T 17 i
TGO, TP R E RS . AR AR
N, BT 5 R R Y B ME % B T{H . BASDAL,
BASFI., Ifil{# CRP. ¥§-MuiE &4 22 5%, S Hrdlm
BASDAI 1 BASFI #4525 T %F R 20, 36 W3 3 090 1
B, WG SRR AR AT 4 R Y Dickkopf-1
M. ESR., VEGF-A 5 BASDAI, BASFI¥J&1EAH
KBRS BENR TG PR K P AT 3E o 17 Dickkopf-1 45
F . ESRAKFERBE, A7 Bl 7% 83167 5 97 300 3
fli, WUsR EEEHEREE AT RESE
R E R JRE I N AR R O . BRI, FESR
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MR 5B T B R U RTIR T T, R B
Xof WA By %85 B R I 3% 20 B A 0, B R MR
Bt , M4l g . o AR s A, B
HEATH BB AN BIRTT , BRI a4 0y & A

28 ML) Wt {5538 H 2 BUS 40 IS 58 . 40 Ak R0
B BB R AR, T Dickkopf—1 2 [ 25 ¥ 0 i%
(D0 R, FEA R Wat 5 538 B b B
XU ESR G E R LU LR R R, M BHAA R
iE S, AR it BRI AR A5 R
N, BT B ) Dickkopf-1 2 11 . ESR. VEGF-
A X IR, 45K W], Dickkopf-14 H 54
L, BRGNS RIE RN RREY) ., EEHEH
BB R T R R R R R AE B B S
PR I 45 T 48 B 22 55 o AR TF 98 22 R 38— it Logistic 1]
U 43 BT 45 5 5 . BASDAT3F 43 F+ 5 . BASFI T4
Fti5 . Dickkopf-1 #5 1 F+ & . ESR FHi . VEGF-A
AN R e < S N B A= TN O AT
M.

WEIE R, ME B 006 A A B M 1 o e] B
M EMERREEEHEEITNREEZ —, EH
BB TR 5 A A R R E R i R
R X GARMFREE R 8, RUIEARA A
Wy 0 B T R R LR R A AR B AT R ST S R
R W o Bk A R R R O, JF
XoF B BT A A HEAT KBRS A B T BB A A T
KA

PRI PR X 58 B PR A A SR A 2 B
Xof BN PR 1) 43 A A e 190 AR T o A
H 4 Dickkopf—1 2 1 & ESR /K FHRF T HEHR
BN AR, R F AR E TR kAT T
W, AF R A AIE 5 BE 7 B R, O\ AR B D
F A F Y sErEA R . KIBE TR A ST

ZE L ik, Dickkopf-1 25 F f ESR /K551
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