The effect of vitamin K2 substitution on atherosclerosis and vascular calcification
markers in non-dialyzed patients in chronic kidney disease stage 3-5
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Objectives:

Vascular calcification and accelerated atherosclerosis are highly prevalent in patients with chronic kidney disease (CKD)
and both have been associated with increased cardiovascular events. Although vitamin K2 may be protective against vascular calcification
the role of vitamin D 1n promoting atherosclerosis and vascular calcification remains much more controversial and depending mostly on dose

Aim of the study was to assess the effect of substitution of vitamin K2 with small dose of vit D3 compared to vit D3 alone
on development atherosclerosis, coronary artery calcification and serum calcification markers 1n 3-5. stage CKD non-dialyzed patients

Methods:

75 consecutive CKD patients Study population
Screening ¥ (n=138) M (n=24) Before and after 270 12 days of treatment were measured:
Age (Years) 56 1,5 60 3,0 - coronary artery calcification (CACS)
: : - common carotid intima media thickness (CCA-IMT)
42 patients with CACS > 10 (eGFR mVmin/m?) 248 112 - lipids, serum mineral parameters
BMI 286 4.9 - calcification markers:
o matrix Gla-protein (MGP), osteocalcin (OC),
ﬂ Rﬂn dﬂfﬂfﬂﬂﬁﬂﬂ ﬂ Cause of CKD Glomerulonephritis 15 DSTEDpregEfﬂl (OPG).._ fetuin A_.} FGF-23

Supplementation for 270 12 days Diabetes mellitus 8
_ Polycistic kidney diseases 4
10 I'lg ChOIecaICIfe rOI Hypertension nephropathy 5
(V itam i n Da) Tubulointestinal nephropathy 3
Unknown 5

(group D; n=13)

Results:

Anthropometric and laboratory parameters

CACS before and after treatment ACACS during treatment CCA-IMT before and after treatment
The change of CACS (K+D vs D group): [~ Cacs | Parients mumber (et0) B = The change of CCA-IMT (K+D vs D group): | o — s
R :____”a, et : 58.1 1U55 T:“'-F 74.4 127.1 A.u.ﬁﬂﬂ Vit K+D it D 1207 5 | 0.063 0.07vs0.14 0.05 111171, p‘-’iﬂﬂﬂﬁ. Before After P Before Afier
E E,':....::_-jjﬁ_..__..--ﬂ — ﬂﬁ A In patients with CACS <1000 A.u.: (n1=28) n=I2) j o 6 vs 13.8%, p=0.02 treatment | traetment fratment | ftreatment
T . TemnE e 182 29.1 vs 39.2 49.8, p=0.06 - et w29 | 0=28 m=13 | @12
I w — decrease 3 0 : :; = L e Age years | 584 06 554 152 0.36
a -:-—.-c-_ e (5,4 5,2 Au) o MR O i O BMI kg/m® 303 46 | 208 41 |092 287 52 | 285 48 |n=
e e v unchanged 2 0 el ;%Eé—'ﬁa P Systolic pressure mmHg 120 13 131 12 0,85 119 21 121 10 0.93
el o e oo S— - 1 Sl ! f Diastolic pressure mmHg |81 11 78 12 0,82 78 10 81 9 0,72
e L F:1: Susiim Fihisu :-D Creatimine mgvall 33 1.5 43 27 o 25 0.8 26 08 .36
il g aGFR mimindm® | 222 98 [18.0 112 |008 303 127 | 300 138 (o079
The changes of calcification markers during vitamins treatment ot o ﬁuf 55 a7 [2as 5 (0% | ws oo
Determinants affecting the changes of vascular damages — P BT BT T TR T T s T = o
1200 - pe0.06 =05 pang _ = analyzed by stepwise multivariate linear regression analysis ot m | e 1295 473 | 0.6 e e R
1000 | " in patients treated with vitamin K2 and D in patients treated with viatmin D alone A T LT B e
gm 1 A Hemoglobin gl ?1-.?3 14 |[114 18 |[025 3*?3?2 1.6 ﬂ1ﬁiﬁr 18 |o0o02
[ 1' ]' g 5 Total proteim mg/al 708 49 681 B3 03 713 4 TOoE 19 052
%m 1 I aruesa [T 4 - ACCA-IMT ACACS Albumin mgfal 406 35 (408 35 |09 424 19 | 423 22 |09
_ 3 1 ACACS Prothrombin time secunds | 132 0.4 120 08 0.86 131 05 130 04 0,96
400 ‘: Determinats B B SEM B B SEM p Determinats B B SEM BE BSEM p Determminate - B SEM B I _
2 | ) o Serum mineral parameters
BMI 0372758 0150888 0006110 0002473 0024377 0956059 00559462 0244 001438 0000000
: cacs CACSbaseline 0537011 0075161 0174 002430 0.000379 Parameter  Unit E+D D
KsD 1] ) 03537136 0236010 Q000099  0UDDO044  0.035710 0145027 0054512 0135 0050463 0017101
(n=2%) (n=13)
FGE-23 0671652 0302345 0.000424 0000105 0.043755 oc 0.162935 0063179 0335 012076 0020185 CEP 0528678 0080630 133804 210526 0.000602 Before After P Before After P
120 7 — a oPG 025363 DI14587 000893 0005175 0102312 BMI 0106101 0054858 2424 125455 0071034 treatment treatment freatment frasfment
CaxP 0200970 0059652 43264 128416 0015060 = 29) (=28} (n=13) m=12)
100 1 _ Phosphate 057148 0308056 -0.09655 0.057203 0.100692 CaXP 0071632 0053964 7106 555193 0218800 calcium (ca)  ma/dL 22 o1 22 o3 s 22 oa s o2 027
Em | w CCAIMT 0370688 0256556 0.127682 0.088370 0.16667% - e e e e Phosphate  mg/dL 14 04 15 06 0.09 11 02 12 02 0.004
&0 T (7]
o o e caxp mgi/dL? 33 10 37 14 0.09 27 06 30 06 0.002
- FTH pg/mL 194 1431 233 257 o33 130 765 1008 624 0.5
] 250H D3 nemL 08 o8 321 121 o4 248 129 334 117 001
’ w+D o FGE-13 pEmL 413 1M 7.5 143 ] 167 15 133 84 036
@
Conclusions:
®
1.  Vitamin K2 supplementation reduces the progression of intima media thickness in non-dialyzed subjects in CKD stage 3-5.
2. The tendency to slow the progression of coronary artery calcification was noticed in patients treated with vitamin K2 particularly in those with less advanced vessel calcification at baseline.
3. The mechanisms by which vitamin K2 exerts a protective role on the progression of vascular damage may be connected with its impact on MGP, OC and OPG secretion.
ClinicalTrials.gov Identifier: NCT01101698.
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