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Abstract

Objective: To systematically evaluate the clinical efficacy and safety of vitamin K2 in the treatment
of vascular calcification in patients with chronic kidney disease. Methods: A comprehensive search
of randomized controlled trials on vitamin K2 in the treatment of vascular calcification in patients
with chronic kidney disease was conducted to compare the efficacy and safety of vitamin K2 with pla-
cebo, no treatment, or other drugs in the treatment of vascular calcification in patients with chronic
kidney disease. The retrieval time was from the establishment of the database to January 2023, and
the literature was manually searched. The two authors independently extracted data and evaluated
the quality of the included studies. According to the inclusion criteria and exclusion criteria, the re-
trieved literatures were screened. Jadad score was used to evaluate the methodological quality of the
included studies. RevMan 5.4.1 software was used to analyze the related indicators and adverse re-
actions. Results: Four articles were included in this study, including 313 cases, 191 cases in the ex-
perimental group, and 182 cases in the control group, including 201 non-dialysis patients, 52 dialysis
patients, and 60 renal transplantation patients. The control measures were vitamin K2 and placebo,
vitamin K2 + vitamin D and vitamin D, vitamin K2 and blank control and before and after control.
Three of the four articles were randomized controlled, and one was a single-arm experiment. Two
papers used the double-blind method. There was no selective reporting or bias. The results showed
that vitamin K2 could decrease DP-ucmgp, cfPWYV, OC, and OPG, increase MGP, and inhibit vascular
calcification. After vitamin K2 supplementation, the intima thickness of the coronary artery and com-
mon carotid artery became thinner, indicating that the degree of vascular calcification was slowed
down. Only one patient in the experimental group withdrew from the study due to gastrointestinal
symptoms. Conclusion: Vitamin K2 can reduce the indices related to vascular calcification (DP-ucmgp,
0C, OPG, calcium-phosphorus product), improve the intimal thickness, reduce cfPWV, and slow down
vascular calcification in patients with chronic kidney disease. However, in view of the limitations of
the quantity and quality of the included studies, the conclusion of this paper should be interpreted
carefully.
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[1]. BT, EPNAMNENTRTR CKD &3, VC IR EA 77% [2]. 2T AR, VC KT BT
FEREFAER I T, ISP LAH R (Vascular Smooth Muscle Cell, VSMCs) % 1A i & A FFIT AR, TRl 1k
(R BEFE T, M35 -p- 2% [ (Matrix Gal Protein, MGP) Al 45 2 (Osteocalcin, OC) & 5l ik & i & 51k [ 3= %
WA F[3]. OC Ml MGP HIRIEAMUZ4EE & D ffE, AR HARH T 44 R K 54554877 MGP
TE M4 BEZ K P BN (1) VSMCs RIE, Te&eid p- BRI A B3RS e A A g i, FORMd 2 58
WM T 43R K B0 M. RARGEAE R K 4R R KL (HER)MIZ4EE R K2 (G MK-4 2 MK-10)2H 5.
A3 KL K2 B Re A RIS A R K AT - B & BRI A . 280, 4828 3R KL FZERURIETIE
W, R R T E B 4R K2 A A 2, RS S MGP (R FE[4].
B, e K2 R fE s BRI . E4EE R K2 B2 T, MGP Aiis, K&
LK) MGP (DP-ucMGP) 2 5RAEAEME XK, IS 5B E . AR EXITFERYEER K2 H
THRTT IR W R LS A R R R T2 EAT SCHRZE 0 i (Meta 20 #7), IR TG YT 181 1
B MRS H R -

2. BRISH%E
2.1. ANKRIEE

© WK EHNICATFRER . R K2 JRT7 18 0 85 40 s R 28500 BEATL G
PRI o TEFFIRHI A ORI @ 2K X R CKD 1~5 i, Hh i S A AET S, ik,
PEG. EEERZIRE, @ WIRER. AT4HER K2 AH, 5EAMBA. 2RFIx A, Hib gt
HRAH AT S PR S HL R, @ PANTRBIESR: FEARE R 20 BIDL b & SEIRss RARbs: Hi--EE
(Matrix Gal Protein, MGP). DP-ucMGP . £5#3fe . 2zl ik - 3 ik ik 455 i (Carotid-Femoral Pulse Wave
Velocity, cfPWV). T35k (Aortic Calcification, AC). ‘B4 & (Osteocalcin, OC). e IR Z ik 1L 454k 1
43 (Coronary Artery Calcification Score, CACS)%: 2 $ /i j5 281k

2.2. HERRIRIfE

O HEBRSCHERRA . L3R4, DRIGE. 208, P8 &7 LARESE, MpIRE M @ ARREL
xR @ T HHEA SR JE IR A TR IR AR n HE TR R R E A ARSI (DUE F
AF)EABNAB TSR @ SCRTPFEASENT 20 §1; © SRR 25408 SEgRAR 7L A
2, PR ot ™ E AR RO A R .

2.3. R

AW AN R “ F A + JlE” T REHTR R, TEARREERE: 45K K2, MK-4. MK-
10 P2V E AR . MAEESA . RS 155 . it T FALAE % PubMed. Embase. The Cochrane Library-
Clinicaltrials.gov. #4558 A A E AN (CNKI. A E G PRI EM b0y 7 EdEE . T E AR
SRR S R GE P G T4 R K2 1897181 1 WIS S5 3 I S A PR A G STk, AR 2R BT PR 240 9 AR JE 48 2023
F1H, FERFERSCEEETF TR
2.4, BURREK RETNIRE

AR A FARER ZP IR, RPN S HERAR X A R B SRR AT I e S VR, 2 £
N A 2 B ARST SE BROCHRIAS 28, AR SCHR I o 25 AR DGR R4, Wi 08, W E 28 3 47
FHIREEN, STHeIE IR G, TRk s G, BEHEFTE R SCER, SR 5 M SCHR A $2 0 H AR < B <
WE, W4, B—1EE. RERHM. X, WABE. FRITE. HRIESE.
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JiRE VP ARIE: 275 Cochrane P Fl H R GEVHAN J7 IR PR BT SCHR I, M LUR JLAN R EEAT
P © SCERR S RAIBENL BT @ ImpRaE . X T AR RS 5 TN 61k xR
W @ TR MEE R TS, 7o @ BEMMH 7RI R © EFERE IR iss
REBHFAEMwE -

2.5. BEALTER 534

ARG KA RevMan 5.4.1 BAFAT ST 00T FIF 2 K580 A 5 BF 70 45 SRR i G vk 24 R s
MBI FAFAE G 2= R T (p > 0.1, 12 < 50%), T FH [ e RN AR AL % %547 58 64T Meta 081, 2R
BENLSON AL AT A0 HT s 45 3 70 AR AE e 112 L 0 S5 o AP 17 M R e ot P A A i 2 3 T i PR 7 S
K FHBEALRCSAR TS s 07 1 R 57 5 P T AS B EAT 5 40 BT (A S AN R AT R IR 1 A o % TR SR &
SRR R, FHAX fEREE/RR KR 2T 45 1 U A A5 £ (Weighted Mean Difference, WMD)
For, AEXIE(CHHEHE S 95%. LL p <0.05 MLY% HAH Gt 5 Lo
3. &R
3.1 XEKERSHFEER

KRBT YA 3 K2 TR 718 1R B W8 085 A4 R I PR 80R DGR 7 SCikt 38 s, R ise s
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Figure 1. Flowchart of literature screening process and results
1. MEFERIE R ER

3.2. PANRRHTTEF RETN

AWK 4G5 SCHR, 30K T RENLR BRI T, 1ROV SIS . A 2 R T XWE k. ARk
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Figure 2. Methodological quality assessment diagram of the studies included in the review
2. INMRB G EFRETHNE

Table 1. Methodological quality assessment table for studies included in the research
= 1 MANTARNGEFRETNE

NS B % Bk L g
Ilona Kurnatowska TR E T WE A <) SERE SERE N 5
Theodora Oikonomaki 1:1 BEHL K A H ek ¥ OAiE 4
Miles D. Witham HEVBHLRSLL ) WE A f Pt S NS S N 2 5
Anthony G. Mansour AL RiE AW OB w% R 3

3.3. PR HIEARFFE
FTA NI R B B0 313 4, s2a&4H 191 f1), XFHRZH 182 #, H A dEiBaT £ 201 #], Bt EE
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52 5, 'BREHE S 60 . XTRETEHOAAEA TR K2 S22 B0 4R K2+ AR D 544 R D AR
K2 57 0 8 R J o0t B BRI NI 0 1 TR S S8, ARS8 ot HRSEB 25 2507 U8 E IR 741
A ESA AR, fR%E27)8 M 90ug. 200ug. 360ug. 400ug, e —IHFE FIN2 T 10ug 44 %
D. BHFUTHEH 8 J& 2 1 AT, SKiexf REIRH N CKD &, HEEENARAR, GIEETEE.
BN AR . 4 WU SIS OUE I R S BV T AS B AT & 5 A A AU AT /R PE 0 A . AN
BRI FEARRAIE 42 2 BT o SCHR A BT i S5 1 2 400 3 B2 2L 5 -p- B [ (Matrix Gal Protein, MGP) DP-ucMGP.
sk — B2 ik ik 4835 3 7 (Carotid-Femoral Pulse Wave Velocity, cfPWV). &Rl Kk ES 44 1°F 43 (Coronary
Avrtery Calcification Score, CACS). 3 k45 1k (Aortic Calcification, AC). 45 % (Osteocalcin, OC). B4
H (Osteoprotegerin, OPG)%% .

Table 2. General characteristics of included studies

2. MATHFTHEAFHE

e, TR

1% Hpy g2l Al BEEA WA (F140) T Pidi it TR
. IR 4EAE 2 K2(MK-7) 90
S EA Y > J
lona o IR JEbr A 29 59.4 £ 9.6 (15/14) wg+ 4% D310 nglgd 2704+
Kurnatowska [6] 2°1° L (CKD 35 12d
xiEg ) 13 554+152(8/5) [R4EE%E D3 10 pg/gd
FR4EA 2 K2
S pp  TO09E12E8 s oMK-T, Solgan)
Theodora VTN N (ChiZARBEH) 200 pg/ad
Oikonomaki [7] 2019 B EHTRA 64.70 4 16.95 1%
Ho R AH 30 ( 9.3'/ & QHE@E) TH
. 80 M ARZEAE &R K2 (MK7 TE7Y)
%4 .
s KA Jempin A ez 673 *1L0 400 uglgd
Wit'hzfn 2020 FhL (CKD 3b. 14
4 1) 79 ZRI5, ™ Legsan AB
xR 2 (4o0) 657135 (S )
Anthony G. PR % K2 (Menaqui-

2017 Eadty sEIRH BRSHESE AN 60 49.7 £ 10.4, 34/26 none-7, NattoPharma, Hovik, 8 &

Mansour [9] Norway) 360 ug/qd

3.4. EMOINER

3.4.1. ER-y-BEH/XRBEANER-»-ER

FEMAREE ) — T 72 Th[10], K I CKD Z& ) MGP 1 Ll A%, [z HANEERIE R (DP-ucMGP)
s, HIEESFEE R, DP-ucMGP HI{E = (p < 0.05). DP-ucMGP fI{E i B 1 B & = 44
H K2, HIAEEBHEEF T AR N, £ Anthony G. Mansour 25— I seib d[11], 4 FEBEEESLR
360 ug 44 % K2, 8 )5 DP-ucMGP 1 i1 556.1 + 336.9 42 249.7 + 161.8 (p < 0.001), iiHI*hFE4EA: &
K2 [HIHf RSP B AR B35 (1) DP-ucMGP, #EIm#i 454k, HHFRERM, 75 CKD @EfrEE, 4i4t
% K i NE(K, DP-ucMGP KBRS - %f i, Theodora Oikonomaki 25 A 34T i) — I Tt xif R St
JR[7], BITZS T CKD iEHT AR 200 g 4E2E R K2, WHBAIRA T4, 14F G485 R K2 411 DP-
UCMGP {H M 8342 + 10,047 [4 % 4218 + 6505, i EZH1AM 8903 + 10,517 [4% 8050 + 12,155, P4 ELA(p =
0.03) AT LB, 7EA T4 R K2 VBTG, DP-ucMGP (B FF%. 4T 445K K 4k, 4i4E % D (R4S
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it FE R R E AR, FFFER, 1B SR 3~5 WA 44 2 KR D ACPAR T i E m b 5235 T
fe FEXTIEZH (p < 0.05). llona Kurnatowska %5 A\ [614% H 457 CKD &3 Mk 90 ug 4E4E 3 K2 I 10 pg 4%
D, XTHRZHLEAF 10 pg 4E4: 2 D, 270 KJ5, 4i2E% K+ 4253 D 410 MGP 4 7 (639.6 + 187 vs 742.8
+249.1,p=0.06), M4 D 41 MGP FF4(640.7 +195.4 vs 615 + 165.9, p=0.6); 4i/E K K2+ 4R
D 4H.f) DP-ucMGP 1§ FF#(1077.1 + 507.7 vs 961.5 + 506.7, p = 0.02), Tfj4E4:& D 40mgf EF+(793.9 +
400.3 vs 820.7 £565.2, p = 0.5), ULEI4EEZR K2 7] F+& MGP, [#{k DP-ucMGP.

3.4.2. FENBK - B BhBK KR IR

7E Anthony G. Mansour %5 A [91HIBF L, NN BIHIE 7 B 8 P 24562 cfPWV v 9.8 m/s £2.2 m/s,
BT YRR K2 J5 7Y ofPWV 8 8.4m/s+1.5m/s, BoRthsadgiE R K2 J5 b2 /i1 cfPWV FRET 1.4 m/s
(FHXT N F% 14.2%) (p <0.001). {HTE Miles D. Witham 26 A\[101/15256 , S5 REAMAE, cfPWV LA
AKX K(0.52(20.53 10 1.57), p = 0.33). fE1FER KIS T LA RN E MBI EE, J5& N CKD . Hit,
X T R AR AR A SR, SR S R AR BRI IR B, #hu 42 3R K2 W] DU B IK cfPWV 2 IEH K,
M cfPWV ORI E I EZ AR, WER Fokyin] oA BN E 514k . xS T CKD &3, s2m
cfPWV R R B 2 (. RSB ME. FTM%), RSB RgiE &R K2 5 cfPWV 748 4L
AK.

34.3. BSREHEES

£ llona Kurnatowska 25 A [6]FIHF 78 7, #E4E 2 K2 41/ OPG BHE (5.7 £ 2.2 vs 6.3 £ 22, p =
0.02), #4745 D 41 OPG JHE AN R (4.7 £1.8vs 5.1 £ 1.7, p=0.08), #i#4EE 2 K2 X OPG B ¥
SR . 484K K2 41 OC {H 4% (63.3 + 41.4 vs 56.5 + 42.0, p = 0.04), M4 D 41717 (40.8
+54vs58+43,p=0.03), W4 TA4EA TR K2 AeA R L S 25 40 A2 1 B 22 R 1~ (OC) G i, AT ¥k
ZZMLE 5L .

3.4.4. MEBHIES

TIRBN K5 1L 2 (Coronary Artery Calcification Score, CACS) &% L& 454 i ELAL KP4 . 7 llona
Kurnatowska %5 A [6]fAF 7 H, 4E2E 2 D 211 CACS P43 M 398.6 +393.2 H /% 473 +507.7 (p <0.003)
Y13 K2 411 CACS 17 M 267.6 +414.2 i hNZ 325.7 +516.9 (p < 0.001), PIALTERBNIKESLIE 7 AR
b (ACACS 58.1 +106.5 AU Vs 74.4+127.1 AU, p=0.7), %AW EZER. FE KT 1000 AU HH, WA
(ACACS 18.2+29.1 AU vs 39.2 +£49.8, p=0.06)5 1 2 7« MSZIGEE AT 1, CKD B#F A4 E R K2 /5,
SR BN KA AL B 13 2R

7t Theodora Oikonomaki % A [71FAFFCH, I8 G E KA VF o Lh e 4E A 3 K2 S & B L A
H, BRI RE W4 R K2 18 T30S 10714 (10,412.53 + 7227.2) 5% 1 2H.(11,036.58 + 9053.34)#H L
T2 5 (p = NS).

345 FBERIEKAETEEE

llona Kurnatowska %5 A [611(16F 75 32 B, 4E 4 2 D 4 AIZEA & K2 A 2L Bl ik N i b 2 )2 (Common
Carotid Intima-Media Thickness, CCA-IMT)4375: 1.02 mm + 0.2 mm to 1.16 mm + 0.3 mm, p = 0.003.
0.95mm+0.2mmto 1.0l mm+0.3mm, p=0.003; FH4l CCA-IMT HHHFHEIEE., hsl, BN
IS v i J5 A5 4k, (Change in Carotid Artery Intima-Media Thickness, ACCA-IMT)>4 0.06 mm + 0.08 mm vs
0.136 mm+0.05mm, p=0.005, A] WL, 4E43 K2 0] LAJRER I BNk P IS )22 o 44 3% K2 2H ACCA-IMT
5 ACACS 232 VEAH K (r = 0.65, p = 0.0004) .
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3.46. FRREL
llona Kurnatowska %5 A\ [6] IR FC A 1451 52 TR B i i bRaR tH T 9« FHoAth 2 T0UATE 78 Hh R RIS RS

3.4.7. RIFHARH
llona Kurnatowska 55 A\ [6]08 7t H i dH 1 5[5 B MpiE AR, 2 Bk Nz X REZE 1 R0
IAEZER H

4, gEip

RAGINFH L4518 1) MK DP-ucMGP /K2 M 44 2 KRS MR EY, AR
A KEZ, BS53IKELRIER Y. MGP [# mRNA 78 3 ik REREAL P 5 rh 55 f ok [11] [12]. & 1ES)
KSR AL HR A7 AR K B DP-ucMGP, I$27R T Hk = 4E4: 3% K2 FIERA DhRe 2 1[13]-[21]. 2) KIHkh 7 4EE
F K2 7] A H S R 5 A RE . 7R CKD B 44 R K2 FIstierh, 4R ERE TEEYER
K2 J&, DP-ucMGP /KFA5 7 HIE FRE, Tixf AL F BRI B A K E Fb. 75— T E I 45 74
A FR K2 FI4EE R D HIsRie s, DP-ucMGP /KB 2 R . 445 K2 SR 7E B R B R It E
W, WA T B ERES K 360 mg HI4EA 2 K2, 8 &5 Kl & I DP-ucMGP 1 1 556.1 + 336.9 [# %
249.7 + 161.8. LA EWFFTULEHAN s4E A 3 K2 W LAFEAK DP-ucMGP, MG BRRAS I MGP 15K, i
T4 L. 3) RN E4E4: K K2 J5 DP-ucMGP 18 5. 3% F#{%, {E ] CACS PP/l & seabdl . it iR
MR SRt Z R thAh, MRA4EER K2 1 2 & 2 00 20 bk i 3585 40 DRI RE ) 7 2ok
&, SXBHAKREREER. 4) U ERRAAES RO TR Y, SEERERIARSY, HAFAES
AR . HYER ZE RGN,

KRGV —ERRRE: 1) IIRRGIFM PN I TR Z NBEHL BRGSO
FEAR BN, XAfe 5o 4R K2 08510 B HIE FH FIGR T R M ATE 2 A K. 2)
RIR RGN GIN I T RANA], SEEe 0 R BARHS v CKD B, (R G A Fr 22 7, A ARE 3
FREuBtr i, WA BEBEEE. 3) ARG AR 7. S0k, 1 H 3 23305 HARIE 5 15
BRBEHEBRTESL, REURMANRISCREEBD . 4) & TR RIS BT AR 22 7, 3 EUGIE 0 AH G 1 i
RSHOMATEIEILE. 5) B NBRENORAF, HEFESAEAFE, FREAEZAFESN 90 mg. 200
mg. 360 mg. 400 mg, W REES PELERAAELER . 6) ARGEIFMIINKII TN B A OB LT 5T,
Bob L2 HU I FEREAS K 45

Zx LR, AR AR B h A i A &R K, AT PR S 5 4546 1) DP-ucMGP
WRE, A EATFNRLEAE R K SGs NSRS E RPLE],  DLRSX PG A 5 2 15 5 3 Ik i 88510 B
FHORIE A BRI BT R 4EAE 3 K2 $55R I RAF (i 520, & b 8 D IR4EA= 3 K2 )5, DP-
UCMGP. OC. OPG /KFEAH AT FF&, &R Zia T RS L HA RN, H A 2 DABH b ifn 45 40 i 3t
Je—— G W R 2 3 B AE BEALE] . DRI, AR 75 B B AR ) 22 .0 BTN BRI T2 KA 2 B H
BRSBTS A AR A R K2

B
ARGV AR A5 RN > R fe 3 T e i BE 2 AR B A e HEHESE OB 7T, i DATC A I FR I B 2
EBEZE R 2 A HEAE AT 2 A

E&ImHE
JIAb B F BRI R & % Bh I H (CBY18-A-ZD-19).
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