D vitamina lietosana
un nierakmenu.risks

Inara Adamsone, nefrologe
PSKUS, Nefrologijas centrs
RSU, lekskigo slimibu katedra
Latvijas osteoporozes un kaulu metabolo slimibu asociacija



Merkis

Aplikot saistibu starp D vitamina lietoSanu un nierakmenu
(NA) veidosanas risku vispareja populacija un pacientiem ar
nierakmeniem

AplUkot D vitamina deficita un nepietiekamibas arstéSanas
iespéjas un uzraudzibu pacientiem ar nierakmeniem



D vitamins — epidemiologija
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D vitamina [imena

testéSana pedéjos 10
gados ir augusi 10-15
reizes




D vitamins — epidemiologija
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Nierakmeni — epidemiologija
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Nierakmeni — epidemiologija
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Nierakmeni — sastavs
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Nierakmeni —'sastavs

. Lielaka Ca nierakmenu dala
sastav no Ca oksalata sallem

, Kimiskais sastavs un
morfologija CaOx akmeniem
atskiras: CaOx monohidrats
(a-virsma; b-Skérsgriezums),
CaOx dihidrats (a-virsma; b-
Skérsgriezums)

° Kalcija fosfata nierakmeni —
mazaka dala

2P Hidroksikarbapatits (a-d),
brusits (e,f)

Iran J Kidney Dis. 2016 Mar;10(2):51-61
Dtsch Arztebl Int. 2015 Feb; 112(6): 83—91



Kalcija nierakmeni — riska faktori (kliniskie)
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Kalcija nierakmeni — riska faktori (urina)
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Kapec veidojas kalciju saturosi nierakmeni?

Parak daudz kalcija urina - hiperkalcitrija
|diopatiska (ap 50%)
Zarnu problémas — absorbtiva hiperkalcidrija
Parak daudz D vitamina
Kaulu probléemas — resorbtiva hiperkalcidrija

Nieru problemas — mazinata Ca reabsorbcija nierés



D vitamina vielmaina

“ > D vitamins

D vitamins

Kauli

_,_/
1,25(0H)2D

Aknas Zarnas _( ‘ ’

25(0OH)D ’

Nieres

— - —_—————

Schulster ML , et al. Urology 2020;139:1-7
Schlingmann KP, et al. N Engl J Med 2011; 365:410-21

Kalcitriols -
endokrina funkcija:

“‘* - Sekmé CaunP
" uzsik$anos zarnas

f\ Regulé osteoblastu funkciju

un resorbcijas procesus
skeleta

. Nomac PTH sintézi EK



Kapec veidojas kalciju saturosi nierakmeni?

Parak daudz kalcija urina - hiperkalcitrija
|diopatiska (ap 50%)

Zarnu problémas — absorbtiva hiperkalcidrija

Parak daudz D vitamina (razo parak daudz, izmainits metabolisms,
lieto parak daudz)

Kaulu probléemas — resorbtiva hiperkalcidrija

Nieru problemas — mazinata Ca reabsorbcija nierés



D vitamina limenis un nierakmenu risks

I 1,25(0H)2D  1.0reference 137 1.68 173 0.01 1
eSS s [ Ty -
25(0OH)D 1.0 reference 117 0.98 0.95 0.55
(0.80t01.72) (0.65to 1.48) (0.62 to 1.46)
24,25(0H)2D 1.0 reference 0.87 0.75 0.77 0.21
(0.59t01.27) (0.51t0 1.12) (0.51t0 1.16)
PTH 1.0 reference 0.74 0.69 0.83 0.37
(0.50 to 1.09) (0.47 t0 1.02) (0.56t01.23)
P 1.0 reference 0.88 0.86 0.83 0.32
(0.62 to 1.25) (0.57t0 1.31) (0.56t0 1.24)
Ca 1.0 reference 0.67 1.04 0.94 0.96
(0.46 to 0.98) (0.71t0 1.52) (0.63t01.39)
Taylor EN, et al. Clin J Am Soc Nephrol. 2015; 10: 667-675

Vispareja populacija

*= Prospektivs
- gadijumu/kontroles pétijums

(N=356/712), viriesi, 12 gadu
novérojuma laiks

<2 Galamérki —NA incidences

risks atkariba no izejas
1,25(0H)2D, 25(0H)D,
24,25(0H)2D, PTH, P un Ca
lTmena

Tikai augstaks izejas

1.25(0OH)2D limenis
paaugstina NA risku



25(OH)D vitamina limenis un nierakmenu risks

Factor OR (95% ClI)

25(0H)D, ng/mL

<42 (Ref) 1.0

42-57 1.0 (0.3, 3.7)

>57 0.4 (0.1, 2.1)
Vitamin D intake, 1U/d

< 3000 (Ref) 1.0

3000-5000 0.7 (0.2, 3.1)

> 5000 1.0 (0.2, 3.8)

42

.65

Nguyen S, et al. Am J Public Health. 2014; 104(9): 1783-1787

Vispareja populacija

(’* Prospektivs novérojuma

pétijums.

. 2012 dalibnieki, novérojuma

ilgums vidéji 19 ménesi

.7 Galamérkis — vai 25(0OH)D
~ koncentracija seruma no 20

lidz 100 ng/mL saistita ar
augstaku NA veidoSanas
risku; vai augstakas D
vitamina devas saistitas ar
augstaku NA risku

£+ Augstaks 250HD vitamina

ITmenis un augstakas D
vitamina devas
nepaaugstina NA risku



D vitamina terapija un nierakmenu risks

| <100 IU/day I 100-199 TU/day I 200-399 IU/day I 400-599 IU/day | 600-999 IU/day I 21,000 IU/day I p-value frend

Vispareja populacija

HPFS
Cases 101 384 609 392 3M2 105 "“" h’ Prospektwa 193,551
. o : . . . ~ dalibnieku datu anallze no
Person-time 30,193 108,964 199.858 132.268 155,101 43,104 H |th P f I F "
wmﬂ 105084130 1 093(0761.161 1 094(075117) 080(064]@'1 084(064111) 009 eaSt d rol_lepsﬁg)nal'\ls O O,W-
[ MV-adjusted HR 1.00 (Ref) 1.10(0.88,1.37) | 1.09(0.87.1.34) | 1.17(0.92.149) | 1.05(0.82.1.35) | 1.08 (0.80.1.47) 092 I ﬁ%altﬁ S}/t[gdy (NI)—iS) Lllr;ﬁg ”
- - Q q ) | g | <= D3 “mérenas devas” (no 75
"ases h 33§ 353 34 317 87
SV Iidz 1300 SV
Pexsonf.rime 91.707 231.579 293,235 260494 261.169 80.841 | noverOJuma Ilgur)ns o Vldéjl
Aze-adijus n 85(0.71.1. 3= .71 (0.59.0. .78 (0.64.0.95 7. | .71 (0.54.06 I C
Age-adusted HR 1.00 (Re 0.85(0.71.1.0 (.71 (0.59.0.86 (.78 (0.64.095) | 0.74(0.61.0.90) | 0 I(Wh (.09 17 gadl
M\'—:l(ljusred HR 1.00 (Ref) 0.94(0.77,1.15) | 0.89(0.72,1.09) 1.00(0.81,1.24) 1.00(0.79.1.26) | 0.99(0.73.1.35) 0.70 I / (;«HS‘ G I * k : D t 5
£+ Galamérkis — vai D vitamina
N suplementacija saistita ar
(Cases 291 611 819 578 547 168 augstéku NA rISkU
Person-time 105.456 272411 408.970 288,731 280.840 71.929 f\*« X o Ol el o
Age-adjusted HR | 100 (Ref) | 0.83(0.72.095) | 0.75(0.65.0.85) | 0.73(0.63.0.84) | 0.70(0.60.0.80) | 0.82(0.67.0.99) 041 D D vitamina SUP|ementaC|Ja

nepaaugstina NA risku

MV-adjusted HR 1.00 (Ref) | 0.92(0.80.1.06) | 0.97(0.83.1.13) | 0.96(0.82.1.13) | 0.97 (0.81.1.16) | 1.18(0.94.1.48)

Ferraro PM, et al. J Urol. 2017 ; 197(2):405-410



D vitamina terapija un nierakmenu risks

Cumulative Hazards

With 95% Confidence Limits . - e -
1 Visparéja populacija

0.04 4 Treatment Vitamin D — — — Placebo 7 y
< Vitamin D Assessment
(VIiDA) study — RCT, D
i suplementacija
- Cani “‘intermitéjosas devas”, 5110
8 daltbnieki, Jaunzélande
@ {:\*‘ . - -
£ 002+ ‘ “+.,D3 100,000 SV reizi ménesi
E | intermitgjosi;videjais
°© ‘ noverojuma ilgums 3.3 gadi
(_(T:"\'s% 4 . e I
WA “+ Galamerki — kritienu, [Gzumu,
HR 0.9 (95% CI 0.66-1.23; p=0.51) KV notikumu, infekciju, NA
un hiperkalcidrijas incidence
0.00 =T T T T T (’f.r‘»:?\‘ . = 5
0 10 20 30 40 <+ D vitamins nepaaugstina
NoweiR Follow up in months NA un HK rlSku
Vitamin D 2539 2432 2304 2183 976
Placebo 2517 2393 2282 2158 961

Malihi Z, et al. Am J Clin Nutr 2019; 109(6):1578-158



Risk Ratio Absolute Risk
Source (95%CI) Difference, % (95% Cl)
Calcium
Lappe et al, 21 2007 1.94(0.20-18.57)  0.33(-0.69t01.35)
Riggs et al, 201998 0.33(0.01-7.97)  -0.85(-3.18t0 1.47)
Reid et al,22 2008 0.17(0.01-4.22)  -1.01(-3.50t01.48)
Subtotal: 12=0.0%; P=.42  0.68(0.14-3.36)  0.00(-0.88t00.87)

Vitamin D with calcium
Lappe et al, 21 2007
WHI,27 2011

0.65(0.04-10.28)
1.17(1.03-1.34)

-0.12 (-0.93t0 0.69)
0.37(0.06 to 0.67)

1.59(0.72-3.49) __0.54(-0.36t01.44)

ubtotal: 12=0.0%; P=.69

252017
S :14=0.0%;

1.18(1.04-1.35)

Favors | Favors
Supplement | Placebo

0.88 (0.05 t0 0.80)

-40  -20 0 20 40

Absolute Risk
Difference, % (95% Cl)

Kahwati LC, et al. JAMA 2018; 319,15: 1600-1612

D vitamina + Ca preparatu lietoSana un nierakmenu risks

Vispareja populacija
s’:"‘j Metaanalize: 3 RCT
(n=39,659)
‘“*  Galamerkis — D vitamina +

" Ca suplementacua preparatu
veida vai tikai Ca
suplementacija preparatu
veida un NA incidence

<> D vitamina + kalcija
~ suplementacija preparatu
veida paaugstina NA risku
(RR 1.18; 95% ClI, 1.04-1.35)




Kalcijs uzturproduktu vai preparatu veida
un nierakmenu risks

Variable intake of Dietary Calcum Vispareja populacija

| -y ’ Y
i = = ~.'> Prospektivs pétijums, 91.731
1 ~/ 0 o =
WL QaMs Dl o o sievietes bez NA anamnézé,
Intake of dietary calcium, mgld <48 488-642 643-801 8021098 >1098 903.849 person-gadu
Quintile median, mgld 9 567 716 912 1303 =54 ;
Cases of stone formation, n 241 188 155 162 118 : noverOJ_urr.\a |Igums .
Pesonyears,n 178 362 180 874 181718 181591 181 303 fl‘f« Galameérkis — Ca uznemsana
Multharate elate 15 (95% Cie 10 083(068-101) 0.72(0.58- 039) 0.79(064-099) 065(050-083) § UZTU"D" oduktu vai prepgrétu
s veida un NA attistibas risks
Variable Intake of Supplemental Calcium
1(;\'3.(5‘, a 24 i
<+ Augstaka kalcija uznemsana
None Amount 1=100 mg/d 101-500 mg/d 2501 mo/d = e
i d d y uzturproduktu veida
Cases of stone formation, 31 2w 19 160 % samazina NA risku (RR 0.65
Peon e, 05164 262161 14228 151202 96731 (95% ClI, 0.50-0.83; P=0.005)

10 1.20(1.02-141) 126(079-200) 118(098143) 121(096152) 3 ,Augstaka kalc”auznemsana

preparatu veida palielina NA
risku (RR 1.20 (95% Cl,
1.02-1.41; P=0.03)

Curhan GC, et al. Annals of Internal Medicine 1997;126(7), 497.



Kopsavilkums
Visparéja populacija —
|zoléta D vitamina lietoSana nepaaugstina nierakmenu

veidoSanas risku

|zoléta D vitamina lietoSana intermitéjosi «lielas devas»
nepaaugstina nierakmenu veidosSanas risku

D vitamina lietoSana kopa ar kalciju uzturproduktu veida ari
nepaaugstina nierakmenu veidosanas risku

D vitamina lietoSana kopa ar kalciju preparatu veida var
paaugstinat nierakmenu veidoSanas risku

No nierakmenu veidoSanas riska viedokla kalcija citrata preparatu
lieto$ana kopa ar D vitaminu ir piemérotaka neka kalcija karbonata
preparatu lietoSana



Kalcija uzsuksanas zarnas un kalciurija
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Worcester EM, Coe FL. Semin Nephrol 2008; 28(2):120-32



D vitamina vielmaina — genétiskie faktori

& f'“ 24-hidroksilaze (CYP24A1)
C Cholecalcuferol (D3) D » Inaktlve 1 25-
d|h|drok5|V|tam|nu D3,

ﬁydroxylase VeidOjaS kaICitrOiSkébe.

YP2PR1) o
'y 1 4.7 24-hidroksilaze (CYP24A1)

25-hydroxyvitamin D, 24,25-(0H),D, inaktivé arT 25-
' i '—{:}» hidroksivitaminu D3, nelaujot

I ilt tam parvérsties par ’D
‘ vitamina aktivo formu

Inactive
\._ (\(;\-ex, o Sl L
I “+ CYP24A1 mutacijam un
1,25-dihydroxyvitamin D, (calcitriol) t nespéjai inaktivét kalcitriolu ir
— batiska loma NA un
nefrokalcinozes patogenéze,
Vitamin D Receptor R4 A |t Tpaél D V|t SuplementéCijaS
l calcitroic acid — S
(inactive form) gadljuma

Gene transcription

Schulster ML , et al. Urology 2020;139:1-7
Schlingmann KP, et al. N Engl J Med 2011; 365:410-21



D vitamina limenis un nierakmenu risks

Control Group

SD Total Mean

SD_Total Weight

Mean Difference
IV, Random, 95% CI Year

Mean Difference

IV, Random, 95% CI ‘ ’

(a) Stone Group

Study or Subgroup _Mean

Gray 1977(10) 625 3083
Cakdas 1978(11] 5 2
De Leenheer 1985[20) 111 38
Netelenbos 1985(21]  47.08 19.17
Berlin 1986[22) 3043 17.32
Sutton 1986(23) 441 89
Bataile 1987(24) 66.24 2554
Nunziata 1991(26) 3522 7%
Wong 1992{27] 09 29
Hess 1995(29) 4981 1594
Jarrar 1996(30) 5208 1322
Scott 1998[31) 57 15
Yamakawa 2000(33) 4051 1238
Prie 2001(34) 4483 2452
Misael da Silva 2002(35] 48.28 13.32
Ozkaya 2003(37) 2725 18.28
Asplin 2003(36) 62 1876
Moyano 2007(38] 5395 17.93
Shakhssalim 2011[39] 5291 16.67
Yilmaz 2013[42) 10081 38.59
Kim 2014[43) 519 19
Ketha 2015[45] 437 1343
avior 20 8 a 4

Total (95% ClI)

Test for overall effect: Z = 3.39 (P = 0.0007)

26 3625
23 3416
62 518
160 45
9 2017
10 368
51 50

12,08
126
151
13.75
5.89

48
3%
9

39%
4.3%
4.2%
4T%
45%
4.5%
41%
AT%
41%
4.2%
48%
4.6%
4.5%
45%
4.5%
4.5%
3.9%
4.1%
46%
3.0%
A.7%
A%

100,0%

26.25(13.92, 36.56) 1677
2084 (11,68, 20.80) 1978
59,20 [49.25, 69,15 1985
208 -1.44, 5.60) 1985
1.26(4.33, 6.65] 1986
7.30(0.82, 13.78] 1986
16.24 (572, 26.76) 1987
6,78 [-8.91, 4.65] 1991
13.00(2.79,23.21] 1992
6.23-3.36, 15.82) 1995
378(-1.39,8.95) 1996
6.20(1.02, 11.38) 1998
6.91(1.18, 12.64] 2000
12,83 (6,57, 19.09] 2001
6.18[-0.13, 12.49) 2002
0.95(4.79,6.69] 2003
1.00[+11.55, 1355] 2003
6.70(-381,17.21) 2007
14.16(9.97, 18.35) 2011
A262(:33.37,8.43] 2013
33.79[31.44, 36.14) 2014
560[281 839] 2015

4

i

10.19 [4.31, 16.07]

Higher in Control Group  Higher in Stone Group

o[t

—— -

Hu H, Zhang J, Lu Y, et al. Nutrients 2017;

9(3):301

Pacienti ar esosSiem NA

<> Metaanalize: 32 novérojuma
" pétijumi, 23,228 dalibnieki

<7 Galamérkis — salidzinat

1,25(0OH)2D un 25(0H)2D
Ilmenl seruma starp dazadam

HK NA vs NK-NA

“ .7 Pacientiem ar NA kopuma
bua augstaks 1,25(0OH)2D
l[imenis (WMD, 10.19 pg/mL;
95% Cl, 4.31-16.07; p =
0.0007)



D vitamina limenis un nierakmenu risks

@

StoneGroup  Control Group Mean Difference Mean Difference | Pacienti ar esoSiem NA
Study or Subgroup Mean  SD Total Mean  SD Total Weight IV, Random, 85% CI Year IV, Random, 85% CI | f& M I 32
Gaylomlil) 1800 841 26 2044 801 2 75% 641[076,-206) 197 = Metaanalize: 32 novérojuma
Caldas 1078[11) 1803 841 20 1923 721 36 78% A20[537,297) 1978 — petljuml 23,228 dalibnieki
Nelelenbos 1965[21) 2204 921 160 2204 881 217 110% 0001185, 185] 1985 .- ]
Bofn1006[2) 2127 1022 108 1923 567 & 5%  BO[366124) 1986 —_ e «Galamerkls salidzinat
Naz 199725 426 1252 10 477 656 7 A% SAOMMZAM 97 20— £ 25(OH)2D un 25(0OH)2D
Hess 1095(2) 002 689 57 03 4% 15 93%  271[0.37,579) 1995 = ITmeni seruma Starp
Falahzadeh 201240] 3385 1478 %6 1826 743 3 62% 1550(10.19,2096] 2012 — v = 15 : = .
Tag201241) 2028 1506 757 2055 1869 155290 11M%  027[144,090) 2012 T dazadam pacientu grupam:
Noyen 20 T 18 13 S0 2 190 20% 3001283683 204 NA vs kontrole
Keha 20145 338 1080 140 321 982 201 105%  170[053,3%] 2015 =
Tofor201546) 308 111 36 305 06 712 116% 0300105165 2015 +
Sema 2067 2571 1018 200 2848 949 12 107T%  277(487,067) 2016 -
Total (95% C) 194 18916 1000%  088[-1.04,280) ? | HK-NA vs NK-NA

20 10 0 10 % fi‘” Pacientiem ar NA kopuma

Test for overall effect: 2= 0.90 (P = 0.37)

nebija augstaks 25(0OH)D

Higher in Control Group  Higher in Stone Group

Hu H, Zhang J, Lu Y, et al. Nutrients 2017; 9(3):301

limenis (WMD, 0.88 ng/mL;
95% CI, -1.04-2.80; p =
0.37)



AU Calcium/Cr {(mmol/mmol)

D vitamina terapija un hiperkalciurijas risks

AU Calcium/Cr vs A25-OH vitD
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Ka arstet D deficitu pacientiem ar NA un
hiperkalciuriju?

Tiazidu grupas diureétiki

Thiazide diuretics  Placebo Risk Ratio Risk Ratio ..
, ' : ° Afed9%C 1 Samazina NA veido$anas
Borghi 1993 3 9 9 2 7% 037[0121.16] —— -
Brocks 1981 5 3B 5 29 45% 088028273 —r v risku
Ettinger 1988 6 2 14 3 136%  0.32[0.14,073) h {j’“ Samazina kalciﬂriju
Fernandez-Rodriguez 2006 16 50 28 50 236%  0.57[0.36,0.92] 2.7 i
Laerum 1984 5 B 12 25 9%  045(0.19,1.09] et e _
Mortensen 1986 0 12 4 10 41% 000(001,15 T £+ Paaugstina KMB
Ohkawa 1992 1 82 41 93 324%  030[0.17,055) -+
Scholz 1982 6 % 6 26 50% 104039280 .
l Total (95% Cl) 26 265 100.0% 0.4 0.3, 0.58] ¢ 'I
92 o Ll

Heterogeneity: Chi?=8.81, df =7 (P =0.27); 2= 21%

Test for overall effect: Z = 5.75 (P < 0.00001) L ! v N

Thiazide diuretics  Placebo
Fig. 3 Meta-analysis of the incidence of stones in the thiazide diuretic group versus placebo group

Reilly RF. CJASN 2010, 5 (10) 1893-1903
Dan-Feng Li, et al. J Translational Med 2020;18:106
Giusti A, et al. Nephrol Dial Transplant 2009; 24(5):1472-7



Kopsavilkums

Pacientiem ar zinamu nierakmenu slimibu —

Pacientiem ar NA anamneézeée un hiperkalciuriju art izoleta D vitamina
lietoSana var paaugstinat nierakmenu veidoSanas risku

D vitamina lietoSana kopa ar kalciju uzturproduktu veida var
paaugstinat nierakmenu veidoSanas risku

Pirms D vitamina terapijas uzsakSanas un 2-3 menesSus péec terapijas
sakuma bitu jakontrolé Ca?* limenis 24 stundu urina

Kalcijs batu jauznem pietiekama daudzuma (1000 mg diena), tomer
tikai uzturproduktu veida

Ja tomer jalieto kalcija preparati, tiem vajadzetu but kalcija citrata
preparatiem

Pacientiem ar NA anamneze un hiperkalciuriju, [idztekus D
vitaminam batu jalieto tiazidu grupas preparati

Lietojot D vitamina preparatus, jaievero visi nierakmenu slimibas
profilakses principi






