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SEMMELWEIS EGYETEM, BUDAPEST 155 g

wf Vitamin D receptor aktivacio

es a klinikal hatasok dsszefoglalasa

PTH szint csokkentése

Hypercalcemia és hyperphosphatemia, csont s
asvanyi anyagcsere zavar

Cardiovaszkularis védelem
Atheroscleroisis megelozése

Vese protekcio:
proteinuria csokkentese, renin-angiotensin rendszer gatlas

tubulo - interstitialis fibrozis csokkentése
Anti-inflammatorikus hatas
Hospitalizacio - Mortalitas

Gravellone, Int J Nephrol. 2011; 2011: 419524, www.usn.hu
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Nuklearis Receptor Csaladok
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Norman A. Endocrinology 2006;147:5542-8
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2700 génen ismert a VDRE jelenléte
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Therapeutic Target
RXR = retinoid x receptor; VDRE = vitamin D responsive element

Dusso AS, et al. Semin Nephrol 2004;24:10-6 www.usn.hu


http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx

Vitamin D receptor génregulacioja
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5724 Epstein Barr Virus hatasa NR expressiora
B sejtekben

N gy

Persistent EBV down-
regulates VDR more
than 10 fold.

Note that the most
pronounced effect is
on the immature
N\ FR-alpha lymphoblastoid cell
N lines (LCL)

Yenamandra SP, et al: Exp
Oncol 2009,31,2

Yenamandra SP et al: Experimental Oncology 31, 92-96, 2009 www.usn.hu
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wﬁ Paricalcitol vs. Calcitriol

e Hypercalcaemia kevesebb volt

Coyne et al. Am J Kidney Dis 40: (6) 1283—-1288, 2002
Hypercalcaemia 18% vs. 33 %

Sprague et al.Kidney Int., 63, (4), 1483-90, 2003

Hypercalcaemia kevesebb volt
Mittman et al. Proc Am S Nephrol 2004.

Frakcionalt intestinalis Ca abszorpcio kisebb volt
Lund et al AmJ Nephrol 31:(2), 165-170,2010
Alacsonyabb kalcium, PTH és P szint
Mittman et al. Kidney Int117: S33-S36, 2010
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Paricalcitol vs. Alfacalcidol

e 16 hetes 1v. kezelés
e 80 Chr. HD beteg
e PTH 30%-0s csokkenés

e Nincs kildnbseg a magas
lonizalt Ca szintben

e Nincs kilonbség a magas
phosphatszintben

Mean iPTHpg ml! (s.em)
= N 1] B o @ o
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iction (5.6.m.)
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Mean IPTH redi

Wean phosphate mmeoll (s.e.m.)

D.Hansen Kidney International (2011) 80, 841-850 www.usn.hu
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%%&.‘?ﬁg Paricalcitol vs. Ergocalciferol (D,-vitamin)

1769 *

16 hetes RCT study, n=80 CKD 3-4 stadiumu beteg,
Atlagos PTH szint: 170pg/mMl  reais——emecsiren

ﬁ

N gra s

0,

p=0.009

Q 4 8 12 16
Treatment time (weeks)

D2 csoport: nem nott a PTH szint, normalizalodott a 250HD szint
Paricalcitol csoport: PTH szint csokkent 25%-al, 250HD NS.

Hypercalcaemia es hyperphosphataemia nem kilonb6zott

Cs. Kovesdy Am J Kidney Dis. 2011 www.usn.hu
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Atlagos
vizelet
albumin
/
Kreatinin
arany
(UACR)

SEMMELWEIS EGYETEM, BUDAPEST

Paricalcitol csokkenti az albuminuriat

Lhange in UALK (%)

‘Dg: diabeteses nephropathia

CEEN

p=0-053

Placebo ' Combined 1 pg paricalcitol ' 2 pg paricalcitol !
paricalcitol

n =281, 24 het kezelés placebo v. 1 pug/nap és 2 ng/nap paricalcitol
Placebo : konvencionalis RAS blokad: ACE gatlo, ARI

Lancet. 2010 Nov 6;376(9752):1543-51 www.usn.hu
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Diabéteszes nephropathiaban a D vitamin és az
ARB neproprotektiv hatasa

Renal injury Proximal tubule cells Interstitium ‘Jas;lml
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Vitamin D
and analogs

ACEIl or ARB or
renin inhibitor

Kidney International 76, 1219-1221 (December (2) 2009) www.usn.hu



http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx

' E SEMMELWEIS EGYETEM, BUDAPEST  [iaest
@ &
E’

£ Common angiotensin receptor blockers may directly

modulate the immune system via VDR...
T.G Marshall,: Theoretical Biology and Medical Modelling 2006, 3:1

Tetrazale terminus
of Olmesartan

Threcmne 292 _

Histadire 24,

Imidazole
Terminus of
Olmesartan

Vitamin D Receptor

www.usn.hu
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VDR-dokkolo konfiguracid és a
Telmisartan

Szénatom : szlrke, oxigen :piros, nitrogen: kek

T.G Marshall,: Theoretical Biology and Medical Modelling 2006, 3:1 www.usn.hu
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D vitamin csOkkenti a vérnyomast gatolva a RAAS-t
az angiotensin receptor blokkolassal

de Borst MH et al: ,,Cross Talk Between the Renin-  Angiotensin-
Aldosteron System and Vitamin D-FGF-23- klotho in CKD”
J Am Soc Nephrol 2011 Aug.18 (Epub)

* ARB stimulalja a VDR-t ezért fokozza a szervezet

Immunitasat es nephroprotektiv hatasa is van

J. C. Waterhouse, et al: Reversing Bacteria-induced Vitamin D
Receptor Dysfunction Is Key to Autoimmune Disease
Ann. N.Y. Acad. Sci. 1173: 757-765 (2009).

www.usn.hu


http://buy.abbyy.com/content/pdftransformer/default.aspx
http://buy.abbyy.com/content/pdftransformer/default.aspx

Legarithm of Death Risk

9 1.1
§ 1
(T
=]
="
Inu
® g9
=]
=
=
o
. =
b = 0.8
1] H"‘-.\ E
.,
=
! T T ] I I IJ'.T
0 50 100 150 200

Paricalcitol Index (meghweek per pgiml of PTH) x 1,000

Paricalcitol dozis/PTH szint arany

Paricalcitol Index and Survival in 36,970 MHD Patients

== unadjusted
p=0.7 =] =Case-mix
s [ 1 CS

p=0.002

ZERQ 1-30 30-60 ==6{
Paricalcitol Index [dose [mog/wk] ! PTH [pg/mli] x 1000)

Paricalcitol Index: mcg/wk dézis / pg/ml PTH szint x1000

C.S Shinaberger Clin J Am Soc Nephrol 2008 3(6):1769.1776 www.usn.hu
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Paricalcitol vs. Calcitriol és a

melléekpajzsmirigy (MPM) nagysaga
A csoport MPM <9mm, B csoport MPM >9mm

6 honap elokezelés calcitriollal
» 12 honapos paricalcitol kezelés utan A =41% , B=7,7% reagalt

$$g1m -ﬂ‘l‘_,a

'H.

« Kalcium szint a B csoportban emelkedett szignifikansan

 Paricalcitol hatékonyabban csokkentette a PTH szintet, mint a
calcitriol, de a hatékonysag es a hypercalcaemia a MPM
nagysagatol fliggott

 MPM nagysag meghatarozasa UH vizsgalattal javasolt

C Vulpio Hemodial Int 2011, Epub ahead of print www.usn.hu
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¢ Koltség-hatekony Paricalcitol kezelés

UK National Health Service (NHS)

Fig. 1. Markov model representing the natural history of chronic kidney disease (CKD). Ovals represent the various health states for CKD as
defined by the Kidney Dialysis Outcomes Quality Inftiative."™ Arrows represent annual transtion probabifies hetween the various health
states, for example, patientsin CKD stage 3 may remainin this stage, progress to staged, progress fostage 5, ordie (see table | for definitions
of GKD stages).

J. Virtamo 38.3143 Queueing Theory / Markov processes 1

Markov processes (Continuous time Markov chains)

Consider (stationary) Markov processes with a continuous parameter space (the parameter
usually being time). Transitions from one state to another can occur at any instant of time.

e Due to the Markov property, the time the system spends in any given state is memoryless:
the distribution of the remaining time depends solely on the state but not on the time
already spent in the state = the time is exponentially distributed.

A Markov process X is completely determined by the so called generator matrix or transition rate mat

o P Xua=glXi=i
%ij = lm, At i7]

- probability per time unit that the system makes a transition from state 4 to state j

- transition rate or transition intensity

The total transition rate out of state ¢ is
%= ]gi %j | lifetime of the state ~ Exp(q;)
This is the rate at which the probability of state i decreases. Define

Gii = —Gi

Markov process 10 — év vizsgalata
Indult CKD st. 3 és folytatodott CKD st. 4 és az CKD st.5

www.usn.hu

Clinical Drug Investigation, 2010, Vol. 30 Issue 8, p545-557,
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3 &
%wf Koltség-hatékony Paricalcitol kezeles
UK National Health Service (NHS)

Table VIi. Base case cost-effectiveness results (UK Mational Health
Service perspective)

Variable Paricalcitol VDR Difference
actrvator

Costs £16 805 £13581 £3224

QALYs 4.807 4.342 0465

ICER £6933

ICER =incremental cost-effectivengss  ratio; QALY = quality-
adjsted life-year; VDR =vitamin D receptor.

Nem-szelektiv D vitamin receptor (VDR) aktivator (alfacalcidol)

o SHPT csdkkenes, proteinuria, szévodmeények és mortalitas

o Mingsegi eletevek szama (QALYS)
Clin Drug Investig. 2010;30(8):545-57 www.usn.hu
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Koszonom a figyelmet
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%Mﬁ 5-éves atlagos halalozasi riziko es a korrigalt Se-Ca szint

- tartos HD kezelt betegben (2001-2006).
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J. E. Miller Am J Nephrol. 2010; 32(5): 403-413.

www.usn.hu
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All-cause mortality hazard ratio
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Paricalcitol hatasa a halalozasi kockazatra

SEMMELWEIS EGYETEM, BUDAPEST [t

5-éves atlagos halalozasi riziko és a korrigalt Se-Ca szint
” tartds HD kezelt betegben (2001-2006).

www.usn.hu

J. E. Miller Am J Nephrol. 2010; 32(5): 403-413.
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