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Background/Objectives:

Vitamin D Is casually associated with
life-threatening diseases like
myocardial infarction, cerebral stroke,
and bone mineral disorders.
Prevalence of these diseases is
gender-dependent.
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Our aim was to evaluate a frequency
distribution of vitamin D pathway gene
polymorphisms in hemodialysis (HD) women
and men In relation to prevalence of coronary
artery disease (CAD) and severity of
secondary hyperparathyroidism (sHPT).
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Methods:

HD women (n =431, age 63.4 + 14.8 years) and men (n = 625, age 61.3 + 14.8 years) as well as
control women (n = 163, age 49.5 + 12.7 years) and men (n = 150, age 48.9 + 12.4 years) were

enrolled into the study.
Polymorphisms of genes encoding vitamin D binding protein (GC): rs2298849 (genotyped by
High Resolution Melt analysis - HRM), rs7041 (Restriction Fragment Length Polymorphism
analysis - RFLP, restriction enzyme - Haelll), rs1155563 (HRM), vitamin D receptor (VDR):

rs2228570 (RFLP, Fokl), rs1544410 (RFLP, Fspl), and retinoid x receptor A (RXRA): rs10776909

(HRM), rs10881578 (HRM), rs749759 (RFLP, BstXl) were genotyping in all study subjects.

Frequency distributions of the respective genotypes were compared between groups with and

without age matching.
Clinical data [prevalence of CAD, myocardial infarction (MI), parathyroidectomy (PTX), and

treatment of cinacalcet (TC), 955 patients reviewed for each parameter] and laboratory results

[serum Ca, P, ALP, and PTH, 827 mean values of 2-4 results for each parameter; plasma
25(0OH)D, 210 determinations] were compared in HD women and men bearing different
polymorphic variants of the analyzed genotypes. In patients who underwent PTX or TC,
laboratory data shown before these treatment commencements were taken into analysis.

Table 2.

i I I R S Lele LIRS B

Clinical data, n = 366 ___

Coronary artery dizsease, n (% of all)

1] 41 3

Myocardial infarction, n (% of all) 0.737
0.539

0288

0.37r

0237

1.000

Treatment with cinacalcet, n (%% of all) 0.743
0865

Parathyroidectomy/cinacalcet, n (% e
of all) e

Laboratory data, n = 327 . p=m3 n=165  n=4

1] 159

{]I l]:’iﬂ
---_ -

0.680=

0223

Phosphates (mg/dL) 0.0082

0.007®

0.148=

PTH (pg/mL} 0.428=

0.243=

IEENE

GGvs TT: atata iy

Parathyroidectomy, n (% of all)

Table 4.

a
¢ ¢ T Odds ratio (95% Cl) P value
Clinical data, n = 388 .~ n=235  n=134  n=19
0.752
Coronary artery disease, n (% 0.010
of all)
all)

0.014

Table 5.

A e LR F
——— Odds ratio (95% Cl)
Clinical data, n = 389 ~ m=211 = n=142 = n=36

I
0.795
0.651
patients) EI an
Parathyroidectomy/cinacalcet, n %
0.122
of all) 0.178

Laboratory data, n = 350 ~ n=18 = p=1  p=4

25(0OH)D (ng/mL)

B NN R N A
e M I R A D
e R NN A A
e I R R R
owew e wew  RTECCTRERID

AR vs AG + GG:
Total ALP (U/L) 103.5 (25.8-1299.3) 94.5 (41.3-1684) 99.8 (49-500.8) Ab + AG vs GG:
AA vs GG

Table 8.

Table 3.

L \pPrsae98sTo |
_—_ Odds ratio (95% CI) P value

Clinical data, n = 361 ~ n=105 = n=176 n=80

DEEE
0.418
0.919
0.807
DH"E

Coronary artery disease, n (% of all)
Coronary artery disease, n (% of all)

0154
[I-1IH

D 543
D E":H:r

Parathyroidectomy, n (%% of all)
ﬂ Hq:i

0.774
0.871
0.150
0.257
0.986

[HEI-EH
0.835

0,144 Treatment with cinacalcet, n (% of

0.047 all)
0.035

Parathyroidectomy, n (% of all)

Treatment with cinacalcet, n (% of
all)

D H":I'-I

0.839 Treatment with cinacalcet, ni [%

Parathyroidectomy/cinacalcet, n (% of all)

of all)
Lahurﬂtu data, n = 321

S b
—
— 7 E
-
0.399

---_ 0.4582
0.996
1.000
]
-]
Total ALP (UIL)

CCws CT+TT:
L CC+CTwsTT:
(44.751109.5) | o ws TT:
N=61
Table 6.

__\DPreqedad
——_ Odds ratio (95% CI)

Clinical data, n = 556 ~ n=206  n=262 = n=8

ay o ---_
all)

Treatment with cinacalcet,
n (% of all)

Parathyroidectomy/cinacalcet,
n (% of all)

Laboratory data, n = 349 . n=213  n=119

0.372°
Phosphorus (mg/dL) 0.102=
u D942
=
# |n
u =.§?
PTH = 150 pg/mL, n (% of all) 0.934
CCws CT+T1: 01552
102 95.3 116.4 ;
Total ALP (UL) (25.8-1684) | (41.3-579) | (64.8-241) EE :f;r’:""' s

0.234=
Table 7.

0.040*
0. TET 0.149=
0.184=
0.687=
0.321=
0.305"
0.331=
0.7022
0.981=
0.127=
0.649"
0.996=

0.950

D 7ag=
0.718*
0. TES’
D 131"
0.106=

0.603*
0.291=
0.701=

0.887
0.973
0.028
0.789
.67 (]
0.020=
0.72%
0.7117™

PTH = 500 pgimL, n {% of all)
0.791

PTH = 150 pg/mL, n (% of all) z 500 pg/mL, n (% of all)

PTH 500 pg/imL, n (% of all)

0.398=
99.75

(25.75-1684)
N=138

(42. 5_1 299 33)
N=80

___ Odds ratio (95% CI) m
Clinical data, n = 543 ~ n=145 n=292 = n=106

Coronary artery disease, n

(% of all)

Myocardial infarction, n (%

of all)

Parathyroidectomy, n (% of
all)

Treatment with cinacalcet, n
(% of all)

[ B¥RArsi077eo0o |
___ Odds ratio (95% CI) m
Clinical data, n = 565 - n=341 = n=146 = n=29

L]_.300
0.804
0.704

D 3?’1
0.234 Coronary artery disease,

0.606 n (% of all)

0.957
0.747
1.000
0.850
1.000
0869
0.683
0.713
I:I 834
I:I 269
I:I 616

0.081
0250
0171

0.769
0.284
0.303
0.004

1.000
0.670

0.003
0.585

0.979
0.983
0.978

Myocardial infarction, n

C
oronary artery disease, n (% of all)

(% of all)

Parathyroidectomy, n (%

Myocardial infarction, n (% of all)

of all patients)

Treatment with

Parath].rrmdectﬂmyfmnaualc cinacalcet, n (% of all)

et, n (% of all)

Laboratory data, n = 455 _

&

0192

Phosphorus (mg/dL) g;g;:
0988

0459~

SIPGIRE) 0.6902

PTH = 150 pg/mL, n (% of
all)

Parathyroidectomy/cinac
alcet, m (% of all)

Laboratory data, n =477

PTH = 150 pg/mL, n (% of
all)

Parathyroidectomy/cinacal
cet, m (% of all)

Laboratorydata,n=468 | [ |

g e e e ESER |
e e e ) B
——
S e R R B

I:I 147
PTH =z 150 pg/mL, n (% of

PTH = 500 pg/mL, n (% of 1.000
0.397
: all) -
all) £, La
CCwsCT+TT: -
95.75 [38.25- 91.75 (42.5- CC+CTwsTT: e
Total ALP (UL BT (49-977.25 o
PTH = 500 pg/'mL, n [% of (UIL) ¢ ! 592.33) 425.25) CCwsTT:
all)
Vs AL + AAL =
Total ALP (UIL) 95.8 (38.3-977.3) | 91.65(42.5-402) | 80.38 (40.5-329.5) |GG + AG vs AA:
GG vs AA:

Table 9.

Clinical data, n = 563 - n=2713  n=2  n=54

0.396
0.441
0.712
0.338
0. l:l'--ITIr

0.585*
0.025"
01372
0777
0.G45=
0879

0.455%
0.801°
0.8442

PTH = 500 pg/mL, n (% of
all)

CCws CT+TT:
Total ALP (/L) = =l b 88 (45.7-379) [CC+CTwvs TT:
859.5) 977.3) CC va TT:

Summary of the genetic results

Comparisons to controls

HD women compared to healthy women differed in a frequency distribution of rs10776909 independently on whether age matched or not (Table 1).

HD men compared to healthy men did not differ in the frequency distribution of vitamin D pathway gene polymorphism independently on whether age
matched or not (Ptrend > 0.05).

Comparisons between HD women and HD men

HD women and men did not differ in a frequency distribution of vitamin D pathway gene polymorphisms, also if age pair matched subjects were compared
which additionally did not differ in RRT vintage and main causes of ESRD (Ptrend > 0.05).

HD women

GC rs7041: TT genotype was associated with lower 25(0OH)D plasma levels and higher serum phosphorus levels (Table 2).

VDR rs2228570: Lower 25(OH)D plasma levels were in CT+TT compared to CC carriers (Table 3).

RXRA rs10776909: TT genotype was associated with higher prevalence of CAD; CC genotype was associated with higher frequency of treatment with
cinacalcet and PTX/cinacalcet (Table 4).

RXRA rs10881578: AAwomen had higher prevalence of PTH = 500 pg/mL (P = 0.028) and higher ALP activity (P = 0.020) than AG+GG women (Table 5).
HD men

VDR rs1544410: Lower 25(0OH)D plasma levels were in AA compared to GG+AG carriers (Table 6).

VDR rs2228570: Higher Ca levels were shown in CC compared to TT carriers (Table 7),

RXRA rs10776909: TT genotype was associated with higher serum levels of total calcium. CC carriers were less frequently treated with cinacalcet and
PTX/cinacalcet than CC+TT carriers (Table 8).

RXRA rs10881578: GG genotype was associated with higher prevalence of Ml; AA genotype was associated with associated with lower concentrations of
total calcium (Table 9).
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In HD patients there are associations between vitamin D pathway gene polymorphisms, CAD/MI prevalence, mineral disorders, and severity of sHPT.
Gender related factors may be important in expression of associations between vitamin D pathway polymorphic variants and mentioned abnormalities.
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