+352- A 2025 4 4 A5 38 555 4 China J Orthop Traumatol , Apr.2025, Vol.38,No.4

- M5 BRI -

B KT RE I B TGUR EE RIZEER D
S SECRMLIEETS

EFLEWLTEF L AEH ALY
(1. B R RN R B E R A RO B ES L, B 20120352 B R R¥FAREZEZGEI, L
201203 ;3. L ity i b B2 2508 58 e i O BHBE ST, Eig 201203)

[#=E] BH KT8 F %% £ (knee osteoarthritis, KOA ) & F B & % # (osteoporosis, OP) & & ¢4 4 £ % D (Vita-
min D, VitD) Z B R#4F 5. Fik: @BES 4 2019 45 3 A £ 2024 5 3 A B4 AHkg eg 240 4 & %, R ERAF R
Bl o448, ¥#25 KOA 28 (KOA 21)90 4], 3 13 ], & 77 4 , 485 50~91(68.48+8.96) % , #4 OP 28 (OP 20)90 4, % 7 41,
4 83 4], ¥4 52~88(69.60+8.94) % , KOA 43+ OP 8 30 1), 5 1 4,4 29 4] , F# 51~91(69.03+£7.93) % , k428 30 4] ,
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W Ik A8 # (parathyroid hormone ,PTH) \VitD #97K -, £ 8 . VitD & F ,KOA 4 5f OP 41 (19.62+10.38) ng-ml™ #= OP
28(20.65+10.50) ng-ml”', 4% F 4 # 41 (27.4628.00) ng-ml” A KOA 21 (24.0129.11) ng-ml™, £ % # % 3 % & 3L (P<
0.05). 4 #117 B—CrossLaps #= PTH K 2 F 4 4t % & L (P<0.001,P=0.019), @ OC K -F £ZF R4t ¥ &L (P=
0.763) . 5 2 A3 4 gk sm 4a A8 b, KOA 4-5F OP 249 B—CrossLaps 7K -F (0.81£0.30) ng-ml™" & &, £ F A it 3 & L (<
0.001), 4 KOA 21 B—CrossLaps(0.54+0.22) ng-ml™ #= PTH (46.03+£18.08) pg-ml™, 5 & # 48 (0.44+0.19) ng-ml™',
(36.65+9.63) pg-ml™ iz, £ F A 4 it F & L (P=0.038,P=0.006) , 4 OP 28 PTH(43.85+14.30) pg-ml™ L5tk 4540 1k
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Vitamin D and bone metabolism characteristics in knee osteoarthritis with osteoporosis patients
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ABSTRACT Objective To investigate the characteristics of Vitamin D (VitD) and bone metabolism in patients with knee
osteoarthritis (KOA) concurrent with osteoporosis (OP). Methods A retrospective analysis was performed on 240 patients who
were admitted to the orthopedics department between March 2019 and March 2024. Patients were stratified into four distinct
groups according to their respective disease categories.There were 90 patients in the simple KOA group,comprising 13 males
and 77 females,age ranged from 50 to 91 years old with an average of (68.48+8.96) years old. There were 90 patients in the
simple OP group, comprising 7 males and 83 females,age ranged from 52 to 88 years old with an average of (69.60+8.94 )
years old. There were 30 patients in the KOA with OP group, comprising 1 male and 29 females, age ranged from 51 to 91 years
old with an average of (69.03+7.93) years old. There were 30 patients in the physical examination group,comprising 5 males

and 25 females , age ranged from 53 to 79 years old with an average of (64.93+6.51) years old. The general data and the levels
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of osteocalcin  (OC) ,B—CrossLaps, parathyroid hormone (PTH) and VitD in each group were observed. Results The level of
VitD in KOA with OP group (19.62+£10.38) ng-ml™ and OP group (20.65£10.50) ng-ml™ was lower than that in physical ex-
amination group (27.46+8.00) ng-ml™ and KOA group (24.01£9.11) ng-ml™ (P<0.05). There were significant differences in
B- CrossLaps and PTH levels among the four groups (P<0.001,P=0.019,respectively) ,while there was no significant differ-
ence in OC levels (P=0.763). Compared with the two simple disease groups,the KOA with OP group had higher levels of 8 —
CrossLaps (0.81£0.30) ng-ml™ (P<0.001). There were significant differences in B—CrossLaps and PTH between the simple
KOA group (0.54+0.22) ng-ml™, (46.03+18.08) pg-ml™ and the physical examination group (0.44£0.19) ng-ml™, (36.65+
9.63) pg-mL"(P=0.038;P=0.006). There was a significant difference in PTH between the OP group (43.85+14.30) ng-ml™,
and the physical examination group , P=0.004. There was a significant difference in Kallgren—Lawrence grading between KOA
with OP group and KOA group (P=0.006). Within KOA with OP group, the differences of B—CrossLaps and VitD levels among
different K—-L grades were statistically significant (P=0.016). The level of OC,B—CrossLaps and PTH within KOA with OP
group was significantly different at different VitD levels (P=0.013,P=0.033,P=0.046). Conclusion Patients with KOA com-
plicated by OP exhibit greater disturbances in bone metabolism and reduced VitD levels, particularly reflected by elevated -

CrossLaps. These findings underscore the importance of early monitoring of bone turnover and VitD supplementation in ad-
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vanced-stage KOA with bone loss.
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Tab.l1 Comparison of general data of subjects in each

group
- - PEA/G AR (s)/ R [M(Ql ,
% % Q3) 174
KOA 41 90 13 77 6848896 4.0(3.0,6.0)
OP 41 90 7 83  69.60+8.94 4.0(3.0,5.0)
KOA&JF0P4L 30 1 29  69.03£7.93 4.0(2.0,5.0)
AR AG 41 30 5 25  64.93+6.51 -
i (g X=4.760 F=2.268 H=1.906
PIH 0.196 0.081 0.386

=R T

HH (K # Y %5 .SIEMENS DR), # /§ KELLGREN
21013 72 1Y Kellgren—Lawrence (K=L) 3 4> & 4t PFAd
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FEAEA ™ T R PR A
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Laps \PTH) \VitD FH fb 2% &6k ki, 250 &t %
Rz W™= A R A |l fe i (G2 I E602) , OC
R TE B S, e B T v WU R B TR B S R
22 00 [ i B L M2 22 ) 0 15~46 ng-ml ™, 2 P T
BiAAIE Jg 13~48 ng-ml™, {dHEF 1 50~70 %y 14~
46 ng-ml™, B-CrossLaps & W IChr &9, F e &
PEARAL, LT i PR B 5 B A A 3 M 1 v ) AR A
—3, 2% 5 0~0.6 ng-ml™, PTH & Q#1548
B, A2 E B W ISR A 46, B0y DR B L, S T
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0.05), 5 gl OP 4 22 4t X (P>0.05), L
2, 441 OC K27 8124 L (P=0.763),
B-CrossLaps Fil PTH /K22 538 G it2¢m L (47
W2k P<0.001,P=0.019), KOA 4 3f OP 4l B—Cross-
Laps 7K V- f & , A 40 B—CrossLaps .\ PTH 7K 3 [&41% .
5 2 A Boali g 4L A H L KOA & 9 OP 4 1Y B -
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M TR 4, .4l KOA 4 B—CrossLaps #il PTH 22
BB G EE L (P=0.038,P=0.006), .4l OP 4]
PTH 22 5 A Geit2# 5 L (P=0.004) , L3 2,
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0.05), ZWI G I AR F T RARET ™ E, W
73,
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Tab.2 Comparison of serum vitamin D levels and bone metabolism among four groups

25 %% VitD (z+s )/ (ng-ml™) OC (x+s)/(ng-ml™) B-CrossLaps(x+s)/(ng-ml™) PTH (x+s)/ (pg-ml™)
KOA 4 90 24.01+9.112 16.82+6.76 0.54+0.22# 46.03+18.08"°
OP 41 90 20.65+10.50" 16.68+6.45 0.52+0.23* 43.85+14.30*
KOA &3 OP 41 30 19.62+10.38 17.54+7.56 0.81+0.30 48.55+18.71

LS iR 30 27.46+8.00" 15.72+5.84 0.44+0.19° 36.65+9.63

F 1y 5.304 0.386 14.977 6.045

Py 0.001 0.763 <0.001 0.019

R BRI R O 22 0 i A LSD S5 K 56, 5 KOA & 9 OP 41 [ 4% ,"'P=0.033,P=0.002,"P<0.001,"P<0.001,°P<0.001,*P<0.001 ; 5 {4 K 41 Lt %, "P=0.001,
&=0.038,“P=0.004,"°P=0.006, Vit D, %4 % D;0C, 545 % ; B—CrossLaps , B—8 I J5 ; PTH, HURSZ I % . T,
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%3 KOA /A5 KOA & 3 OP 4 Kallgren—-Lawrence 43 2
B EE B
Tab.3 Comparison of Kellgren—-Lawrence grade between
KOA alone and KOA with OP groups

Kellgren-Lawrence 43 2% /{4l

£ 5 1%

|72 4 111E72 Vg
KOA 4 90 17 51 21 1
KOA 43 OP 41 30 5 8 13 4
VA -2.757
P 0.006
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iy JE R A I T B 48 5, KOA 5 Jf OP i gt 42 vf
FE 23 Ok Bk
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PR eSS 80 VItD KR [ . b g VitD Sl H #
N KA 35 T B AR YY OP. SR, 45 )2 4 1L .
1 17 Wil RO FE R, RZEOA KW ZE 5,2 WUk
I BMD B, R 2 TiE 58 18 5% B sl pH 5C AR 4
Jntols L, 7E B OP B9 AT (4 KOA 4 9f OP) b
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AR5 VD A CPE T, JER R B VitD ZKF- %)
KOA {y /" F A W sy s nf B 16 HH T OP
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Tab.4 Comparison of bone metabolism and vitamin D among different K-L grades of patients inKOA with OP group

IR BilEL OC (x+s)/(ng-ml™) B—CrossLaps (x+s)/(ng-ml™) PTH(x+s)/(pg-ml™) VitD (x4s)/(ng-ml™)
1% 5 12.92+11.46 0.34+0.27 34.98+7.74 35.79+7.74

1 % 8 16.44+6.35 0.37+0.17 40.93+13.04 30.94+11.69

114 13 17.65+6.27 0.62+0.27" 49.75+19.23 17.25+6.60'%
IV 4 24.68+6.13 1,780,753 90.27+38.24 13.10£11.60"%

F A 1.893 5.865 2.697 9.083

Py 0.195 0.016 0.105 <0.001

R AR 2250 B A LSD 5 ki, 5 1 gtk 45, P=0.043,"2P<0.001,"°P=0.003 ,"P=0.003 ; 5 I 2k tt. % ,"*P<0.001,""P=0.002,"P=0.002 ; 5 Il 2% t. 45 ,"P<

0.001,
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x5 AEVitD /kF T KOA &3 OP AR AL &
Tab.5 Comparison of bone metabolism in KOA with OP

group among different vitamin D levels

. . OC(xxs)/ B—CrossLaps PTH (x+s)/

Vit K il £k
(ng-ml™) (x+s)/(ng-ml™) (pg-ml™)

= 19 22.54+6.24 0.47+0.17 65.25+35.42
A 6 15.77£7.39" 0.42+0.20 43.70+19.62
IEH 5 12.82+7.56 0.27+0.14° 38.27£13.53*
FAi 5.102 3.881 3.465
Py 0.013 0.033 0.046

TR SR R 7 22 70 BT M LSD U5 K g, 5 VD 8k Z H L, 'P=0.047,
“2P=0.004,°P=0.013,“P=0.018.,
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i, 7E OP B 0y 30 ng-ml™, DUAA {R 5 1 {2
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PUR AL - JF i 8 5 ok b, Rk ) 30 415
TFRE R R G /N e G I G a5 25 1 U 5 B AR
HAE AR R 235 19 'Sl F B AR — 28 B
FERY S A, A AR AR B AR ST T A % 4 T
FHER 5 A5 T8 T [l i ) BRAF 5, IR AR i
UESR R AR

2 b ,KOA FI OP (7704 22 S FAR L, 544K A
HEAH L KOA F1 OP n] B AR A7 1 — & 4 BE 19 B A
S 45 T B-CrossLaps Fl PTH, {HR & 3 OC #y
S ol X KOA 53 OP 83 VitD g G A
AR R B, AL A N HEAR L, HL 5 4l A
It ,KOA & 3 OP f£1E VitD [E = Pl & B—CrossLaps
B 5 o A, KOA &3 OP [ IR &1 515 24 7 Pk
J 8, B-CrossLaps 7KV , VitD 7K P BRAIG ; 1M 28 2%
A9 VitD 7K Al ,O0C . —CrossLaps 1 PTH 4 i {(§
HESAGI R, W =8 Z A R
PE BT PRUR OC R AN TR 240 2 B 5O 5E . A0t
LN KOA 5 Jf OP AHAL T 5 — B0 7] BE A7 76 B
PR B ZEELA VitD R R, L LA B—CrossLaps #
Sy, BT LAAE LR ] KOA FE i 25 1 s 2 vp



G 2025 4F 4 5 38 45 4 30

China J Orthop Traumatol , Apr.2025,Vol.38 ,No.4

-357-

T s 0 A0 24 1E B A AR TS VitD ] s 22 A%
15 B AT S8 4 1t

(1]

[10]

[11]

[12]

[13]

P50 SR - T A 1R P A
S 3k
CROSS M,SMITH E,HOY D, et al. The global burden of hip and
knee osteoarthritis:estimates from the global burden of disease
2010 study[J]. Ann Rheum Dis,2014,73(7) :1323-1330.
SI L, WINZENBERG T M, JIANG Q,et al. Projection of osteoporo-
sis—related fractures and costs in China:2010-2050[J ]. Osteoporos
Int,2015,26(7):1929-1937.
LIU Y,WANG B,HU W et al. Osteoarthritis of the knee and os-
teoporosis therapy advances in Chinese medicine[J]. Front Med
Sci Res,2023,5(6):106-113.
TIREE SR FE S RWARFH. BRI
(2018 4Fp ) [J ). Wi B Rl 42 7 ,2018,38(12) : 705-715.
JOINT SURGERY GROUP OF THE ORTHOPEDIC BRANCH OF
THE CHINESE MEDICAL ASSOCIATION. Guidelines for diagno-
sis and treatment of osteoarthritis (2018 edition)[J]. Chin J Or-
thop,2018,38(12) :705-715. Chinese.
SALARIN,GHASEMI H,MOHAMMADI L, et al. The global preva-
lence of osteoporosis in the world : a comprehensive systematic review
and meta-analysis[J ]. J Orthop Surg Res,2021,16(1) :609.
KELLGREN J H,LAWRENCE J S. Radiological assessment of os-
teo-arthrosis[J ]. Ann Rheum Dis, 1957,16(4) :494-502.
Crr I i B A 2 ks )i AR & S, sl i, Th i £ L 45 AR
WA A bR il R DT & 3 (2023 23T RO [T]. H = & B s
4= ,2023,29(4) . 469-476.
CHINESE JOURNAL OF OSTEOPOROSIS BONE METABOLISM
EXPERT GROUP,ZHANG M M,MA Q Q,et al. Expert consensus
on clinical application of biochemical indicators of bone metabolism
(2023 Revision)[J]. Chin J Osteoporos,2023,29(4) :469-476.
Chinese.
T E TR R I 2 R R D OB TR BB £
KA [T ], AR HEAT B2 43R 2023, 17 (4) :245-252.
CHINESE NUTRITION SOCIETY HEALTH MANAGEMENT
BRANCH,TANG SQ,YANG YX,SHENG ZF,et al. Expert con-
sensus on evaluation and improvement of vitamin D nutritional sta-
tus[J]. Chin J Health Manag,2023,17(4) :245-252. Chinese.
OZLER K. Effect of vitamin D deficiency on osteoarthritis and bone
mineral density in elderly patients[]J ]. Cukurova Med J,2019,44 .
375-382.
MURAKI S,DENNISON E,JAMESON K, et al. Association of vi-
tamin D status with knee pain and radiographic knee osteoarthritis
[J]. Osteoarthr Cartil ,2011,19(11):1301-1306.
LINDE K N,PUHAKKA K B,LANGDAHL B L,et al. Bone min-
eral density is lower in patients with severe knee osteoarthritis and
attrition[J ]. Calcif Tissue Int,2017,101(6):593-601.
ELBASHIR M,SHUBAYR N,ALGHATHAMI A, et al. Investi-

gation of vitamin D status,age,and body mass index as determi-

FER 45 0%

nants of knee osteoarthritis severity using the kellgren—Lawrence
grading system in a Saudi Arabian cohort:a cross-sectional study
[J]. Cureus,2023,15(10) :e47523.

PREEA B =00 A%, 45 i AR AR A b 35 0 1 IR B 45 R
[J]. e %’*}“"L,Lﬁ}iﬁﬂ R B 2%k, 2015,8(4) : 283-293.
CHEN D C,LIAO E Y,XU L, et al. Guidelines for clinical appli-

[15]

[17]

[19]

[21]

[24]

[25]

[26]

cation of biochemical markers of bone metabolism[]J ]. Chin J Os-

teoporos Bone Miner Res,2015,8(4) :283-293. Chinese.

LOTZ M ,MARTEL-PELLETIER J,CHRISTIANSEN C, et al. Re-

published : value of biomarkers in osteoarthritis : current status and

perspectives[ ] ]. Postgrad Med J,2014,90(1061) :171-178.

Wi 4 &, K £00E B R 5 2 6 Al 4 T A 0 (M) B AT s AR

R Rk, 2019.

LU J C,ZHANG H Y,LUO J. Manual for Quick Check of Medical

Inspection Reports[ M ]. Nanjing : Southeast University Press,2019.

Chinese.

NIHAL S,MASOOD S H,MEMON A S, et al.Study to compare

serum beta crosslaps levels between premenopausal and post-

menopausal women[]J ]. Med Forum,2013,24(10) :6-10.

HUEBNER J L,BAY-JENSEN A C,HUFFMAN K M, et al. Alpha

C - telopeptide of type I collagen is associated with subchondral

bone turnover and predicts progression of joint space narrowing

and osteophytes in osteoarthritis [ J ]. Arthritis Rheumatol ,2014 ,66

(9):2440-2449.

FHAts A | 5K, 45 1 BB M AE G O I P O  R R

%Jﬁ&m?ﬁ‘g’ﬁiﬁﬁﬁ% RAE N T OKCERTFE [T ). o [ s

A% ,2019,25(8) : 1121-1124.

YIN W,YANG B H,ZHANG B, et al. Study of bone mineral densi-

ty, serum bone metabolism indexes , and inflammatory factors in os-

teoporotic patients with osteoarthritis[J ]. Chin J Osteoporos, 2019,

25(8):1121-1124. Chinese.

BAAE, A, 5K 5T, S T AL B R OGS R S A
Bk WAL [T ]. o [ F Bs A 2 35, 2023,29(6) : 832-839.

HU N,WANG P,ZHANG ], et al. Evaluation of bone me tabolism

and quality of life in patie nts with oste oporotic knee oste oarthri-

tis[J ]. Chin J Osteoporos,2023,29(6) :832-839. Chinese.

ZHUMALINA A K,KIM I S,DELYAGIN W M. Vitamin D level

and indicators of bone tissue metabolism in Kazakh infants [J].

Russ Fam Dr,2023,27(3) :23-29.

ARICH, M A HE AT G IE AL I A3 R T A RE 2 (M.

JIE + 22 BORL 2 B A AL L 2016.

YU Y X,SHANG X F,HE G Y et al. Molecular Osteoporosis in

China[M

2016. Chinese.

MARINOV D,HRISTOVA D. Supplementation with vitamin d-

current recommendations[J]. JIMAB,2021,27(1) :3554-3556.

HUXHAGEN K. Advancing your practice ; Vitamin D-an overview

[J1. AJP.The Austr-alian Journal of Pharmacy,2022,103(1223) .

60-64.

BOUILLON R,NORMAN A W, LIPS P. Vitamin D deficiency[] ].

N Engl ] Med,2007,357(19) :1980-1981.

CHEVALLEY T,BRANDI M L,CAVALIER E et al. How can the

orthopedic surgeon ensure optimal vitamin D status in patients

1. Hefei : Anhui Science & Technology Publishing House ,

operated for an osteoporotic fracture[J ]. Osteoporos Int,2021,32
(10):1921-1935.

B K, Bl [ SR R A (M

& T AE A, 2019:9.

YANG Y X,GE K Y. Chinese Nutrition Science Encyclopedia
[M]. 2nd up edition. Beijing:People’s Health Publishing House,
2019:9. Chinese.

L2 M b dbat: A

OUcs H A . 2024-12-07 A8 SC 4k . 58 )



