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-~ A KDIGO ajanlas evidencia szintjei

1 szint erés ajanlas (recommend ...should)
o 2 szint gyenge ajanlas (suggest ... migh)
e Az evidencia foka:

— A: Magas

— B: Meérsékelt

— C: Alacsony

— D: Nagyon alacsony
(1A) ajanlas nincs az anyagban

www.usn.hu
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o 3.1: Diagnosis of CKD-MBD: biochemical abnormalities
« 3.2: Diagnosis of CKD-MBD: bone
« 3.3: Diagnosis of CKD-MBD: vascular calcification

o 4.1: Treatment of CKD-MBD targeted at lowering high serum
phosphorus and maintaining serum calcium

e 4.2: Treatment of abnormal PTH levels in CKD-MBD

o 4.3: Treatment of bone with bisphosphonates, other osteoporosis
medications, and growth hormone

« 5: Evaluation and treatment of kidney transplant bone disease
e 6. Summary and research recommendations
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Laboratory
surrogate
outcomes

Bone and CVD
surrogate
outcomes

Clinical
outcomes

KDIGO Evidencia modell 2009

CKD
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Abnormal levels and bioactivity of laboratory parameters:
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Vessel stiffness : pulse wave
velocity, pulse pressure
Vessel / valve calcification :
X-ray, US, CT, EBCT,
MSCT, IMT

Vessel patency:

coronary angiogram, Doppler
duplex US

Fractures, pain,
decreases in mobility,
strength or growth

Cardiovascular
disease events

Disability,
decreased QOL,
hospitalizations,

death
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"M§ 3.1: Diagnézis

CKD-MBD: hiokémial eltérések

- CK
- CK
- CK
Koros

CKD St.3 Ca, P, PTH, ALP, 25(OH)D3 mérése (1C)

D St.3: 6-12 havonta
D St.4: 3-6 havonta

D St.5: 1-3 havonta
ertékek esetén gyakrabban kell mérni

A trend a fontos nem az egyszeri értek (1C)
A Ca es P értekeket 6nmagukban kell értekelni a

CaxP értek helyett (2D)

www.usn.hu
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C@" ; 3.3: Diagnozis
Vaszkularis kalcifikacio diagnozisa
* Diagnosztikus ajanlas:
— 3-5D CKD stadiumban o.1. hasi rtg (az aorta
calcifikacio vizsgalatara), vagy CT ? (2C)
— lgazolt kalcifikacio eseten magas CV riziko (2A)

— A S-Ca és S-P értekeket kilon-kilon kell értekelni
es nem csak a Ca xP értékre tamaszkodni. (2D)

— A Ca,P,PTH,ALP méréseket a CKD St.3-t6l  (1C)
— Gyermekekben a CKD St.2-t6l kell ellenérizni (2D)

& ﬁg‘m B Ua
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?i ;E z - g /7 = 7
%wf Fokozott vaszkularis kalcifikacio
okal

e |dos kor

» A ferfi nem és a postmenopausa allapota
e Diabetes

o Adinamias csont

o Gyulladas

* Meglévo lagyreszmeszesedés

e D vitamin hiany

CVC = cardio vascularis calcificatio

www.usn.hu
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7, N7 § / - o s / /e
wf Foszfat szint csOkkentése és a normalis
kalcium szint biztositasa

e CKD St. 3-5. S-P és S-Ca —t a normalis szinten kell tartani,

St.5D torekedni kell erre (2C)
 CKD St. 3-5D korlatozni kell a foszfatbevitelt (2D)
 CKD St.5D dializatum Ca konc. 1,25-1,5 mmol/l kz6tt legyen

(2D)

e Magas P és Ca szint eseten csokkenteni kell a Ca-tartalmu
foszfatkotoket es a calcitriol vagy mas aktiv D vitamin

analogokat (10)
» Artéria calcifikacio eseten csokkenteni kell a Ca- tartalmu

foszfatkotoket (20)
o Tartos hyperphosphataemia eseten fokozni kell a P-

eltavolitast a dializis altal (2C)

www.usn.hu
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%Mﬁ 5-éves atlagos halalozasi riziko ées a korrigalt Se-Ca szint

- tartos HD kezelt betegben (2001-2006).
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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
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e CKD-MBD koros PTH szint kezelese

CKD St. 3-5: magas PTH szint esetén eloszor tisztazni

kell P, Ca, és D vitamin szintet (20)
Kezelés: foszfatbevitel csokkentése, foszfatkoté adasa,
kalcium potlas, nativ D vitamin adas (NA)

CKD St. 3-5: Ha a PTH emelkedik, akkor javasolt
calcitriol vagy D vitamin analog (paricalcitol) adasa (2C)

CKD St. 5D: PTH szintet 120 — 540 ng/l kozott kell tartani (2C)

CKD St. 5D: Ha novekszik a PTH, akkor calcitriol, D vitamin
analdg vagy calcimimetikum adéasa javasolt, vagy

calcimimeticum és aktiv D vitamin kombinacio (2B)
o CKD St.3-5D: Sulyos HPT nem reagal a kezelésre, akkor
PTX elvégzese javasolt (2B)

www.usn.hu
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2NdHPT és a CVC kezelése

e 250HD3 szintet CKD St.3-tol kell ellenérizni  (2C)
D vitamin hianyt kezelni kell (2C)

Calcimimetikum adasa a CKD St.5D-tél (2B)
javasolt, onalléan vagy kombinalva calcitriollal
vagy D vitamin analdggal (paricalcitol)

Hypercalcaemia (1B) es hyperphosphataemia (2D)
esetén Aktiv D vitamin vagy D vitamin analog adasa
nem javasolt vagy csokkenteni kell az adagot

PTH < mint a normal erték felso hataranak duplaja
fel kell figgeszteni vagy csokkenteni kell a
calcitriol, D vitamin analog vagy calcimimetikum

adasat iZCE
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Percent of patients with coronary artery calcification

CKD stage 4! New to dialysis?

1. Russo D et al. Am J Kidney Dis. 2004;44:1024-1030;
2. Spiegel DM et al. Hemodial Int. 2004;8:265-272;
3. Chertow GM et al. Kidney Int. 2002;62:245-252

83%
/ L
Calcification in middle left coronary artery
(68-year-old female without CKD)*
Established dialysis pts? Extensive calcification in middle and distal left

anterior coronary artery
(70-year-old woman with end-stage renal disease)*

4. Raggi P et al. J Am Coll Cardiol 2002;39:695-701
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PTH
540 T ?
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0 3 6
1. mérés 2. Meres 3. merés ho
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Cinakalcet hatasa a MPM regressziora

h}rr;g?;llaasria Cystic degeneration?
Early
nodularity Diffuse
hyperplasia Normal

-
&&= @
Regression?

E B E S

Cinacalcet treatment
(with calcitriol or its analogues)

H Komaba et al Nephrol. Dial. Transplant. (2009) 24 (3): 707-709. www.usn.hu
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wf Cinakalcet hatasa az elektrolitok Uritesere és
a vernyomasra vesetranszplantaltakban

o 2ndHPT és transzplantacio utan
 |dotartam: 6 hr 30 mg cinakalcet adas utan
o CsoOkkenta PTH szint

e Fokozodott a vizelet Ca, Mg és Na urités

o CsOkkent a vérnyomas

Zitt E. et al. Transplantation 2011 Oct 27;92(8):883-9. www.usn.hu
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Ossz-mortalitas és CV halélozas javul Mimpara
kezelés mellett vs. tradicionalis kezelés

(26 honap utankovetés)

» Ossz-halalozas: - 26 % (vs. tradicionalis kezelés)

C* Nem-C* HR 95% CI p
—Nem korrigalt17.6 23.0 0.73 0.68-0.78 <0.0001
—korrigalt 0.74 0.67-0.83 <0.0001

* CV halalozas: - 24 % (vs. tradicionalis kezelés)

C* Non-C* HR 95% CI p
—Nem korr. 8.1 10.0 0.78 0.71-0.86 <0.0001
—korrigalt 0.76 0.66-0.86 <0.0001

C = Cinakalcet kezelés melletti mortalitas, /100 beteg-év (n = 5976)
Non-C = Nem-cinacalcet kezelés melletti mortalitas, /100 beteg-év (n = 13,210)

HR = hazard ratio; 95% CI = 95% confidence interval

Block G et al. Kidney Int. advance online publication, 16 June 2010
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Ossz- és CV halalozas FARO study

18 honapos VDRA és/vagy Mimpara kezeles
vs. calcitriol kezeles

VDRA kezelés jobb a taléles, mint calcitriol
kezeléssel

Mimpara kezelés jobb a tuléles, mint calcitriol
kezeléssel

VDRA + Mimpara nem javult tovabb a tuléles

Brancaccio DBlood Purif. 2011;32(2):124-32. www.usn.hu
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W Koltséghatekony cinakalcet kezelés

J. Virtamo 38.3143 Queueing Theory / Markov processes 1

w (Continuous time Markov chains) M O rtal i ty an d m O rb i d i ty

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. (CV eve n tS fract u re S
] ]
o 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 pTX)
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 mati

: P{Xz+Ar:f‘4Yt:i} c g
et TR

- probability per time unit that the system makes a transition from state 7 to state j

- transition rate or transition intensity

The total transition rate out of state i is

%= E %j | lifetime of the state ~ Exp(g;)

This is the rate at which the probability of state i decreases. Define
Flg. 1. Markow model reprasenting the natural history of chronic kidnay disease (CKD). Ovals represent the various health states | Gi=—q
defined by the Kidney Dialysis Outcomes Quality Inifative.™ Arrows represent annual transiion probabilties between the vark ik ;
states, for example, patients in CKD stage 3 may remain inthis stage, progress to stage 4, progress to stage 5, orcie (see table | for definfions

of CKD stages).

e Varhato élettartam: QALE and QALY

» Cinakalcet novelte LE 1.20 (3.75 év)
QALE 0.89 (2.59 év QALYS5S)

Plosker et al Pharmacoeconomics: 2011, 29: (9) 807-821

Eandi M et al.: Pharmacoeconomics 2010 Nov 1;28(11):1041-54. www.usn.hu
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Szérum 25(0OH)D, szint

- Calcitriol (n=176)

Norm: 30-70 pg/l

o0 + Calcitriol (n=223)
40
30 T
20 -
1 -
O B2)jo2) |47 |f7d] Bt|B2) b |(F] (51
O -

<10 10-20 20-30 30-40 >40 25(0OH)D, ud/l
A vesebetegek >90% 30 pg/l alatt van a 25(OH)D, szintje

www.usn.hu
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D vitamin szerepe az epigenetikal
valtozasokban

am— Epigenetic
changes I -
b S ¥ -:::'__,"‘_?:|
N :
Pluripotent Differentiated Cell
Cell (Neuron for example)

@

S

-Pluripotent methylation complex -Difterentiation methylation complex

-Contributes to undifferentiated-like -Contributes to gene expression pattern
gene expression pattern required to form a neuron

-Targeting repression &/or methylation -Targeting repression &/or methylation
to dilferentiation genes to pluripotency/renewal genes

www.usn.hu


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

-gmla bg

&)

s E? SEMMELWEIS EGYETEM, BUDAPEST [t
|
1%

S Gestatio idejen adott folsav epigenetikal hatasa
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Epigenetikal hatas 2
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EPIGENETIC MECHANISMS

are affactad by these laciors and processes: s
= Development {in utero, chidhood) —

+ Envirenmental chemicals j_/"

+ Druge/Pharmaceuticals =

* Aging ,;"I/F

= Diat ¢

CHROMATIN

CHROMOSOME LR e G

DHA methylation

HEALTH ENDPOINTS
= Cafar

= Auloimmune disease

= Mental disorders

= Diabetes

ERFIGENETIC

{y FacToR

Methyl group fan epigenetic factor faund
In some dietary Sources) con tag DNA
and activate or repress genes.

HISTONE TAIL

GENE

HISTOME TAIL

Higtones are proteins around which | HESTONE
DA cn wine for compaction and

i OMA inaceessible, gene inactive
gene reguiation.

DA accessible, gena active

Histone modification
The binding of factors to histone “taila®
alters the extent to which DNA is wrapped anound

histones and the availability of genes in the DA
10 ba aciivated.

of the epigenetic code

DMA rmethylation

Methyl marks added to certain
DMNA bages repress gene activity,

Histone modification

A combination of different
melecules can attach to the ‘tails’
of proteins called histones. These
alter the activity of the DNA
wrapped around them,

Chramosome

www.usn.hu
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Chromatin remodeling

~ Regulate cell growth
Repetitive DNA Repair DNA
Pericentromeric heterochromatin Cell death

Tumor Cells

g %) G %y N ibmum i

Uncontrolled cell growth
Accumulation of DNA damage
Resistance to cell death

Gene silent

Wei Luo et all. Epigenetic Regulation of Vitamin D 24-Hydroxylase/CYP24A1 in

Human Prostate Cancer Cancer Res. 2010 Juli 15:; 70i14i: 5953-5962
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Vitamin D receptor hatasa a DNS Acethylaciora

ligand binding
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2
% i 1a ,25(0OH)2D3-indukalta DNS methylacm

gatolja a human CYP27B1 gene

Transactivation stage Transrepression stage

HAT = histone acetyltransferase \ /
v 4

VDIR = VDR-interacting repressor

Q4
T, 25(0H)203
anne 2. Chromatin
WSTF = Williams syndrome association
.. i } 1. Promoter
transcription factor - s tameting

\.’

i

Nucleosoma deacetylacio

Transition stage

Kim MS, et al. :Moll Cell Endocrinol 2007 Feb;265-266:168-73. www.usn.hu
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 Vérandos anyak genregulacmja
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 Periferias verbol 305 miIRNS-t vizsgaltak

D vitamin hiany (25(0OH)D; szint < 25 pg/1)

o 299 fokozott (upregulacio) 6 gatolt (downregulacio)
gen expresszio volt

* EDbbodl 11 gen esetében talaltak kiilonbseget az
alacsony es a normalis D vitamin ellatottak kozott

 Inflammatio, szenhidrat és lipid metabolismus,
sejtfunkcio, angiogenesis, organogenesis

www.usn.hu
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D vitamin hiany epigenetikai hatasanak
Osszefoglalasa
Anyai D vitamin hiany az unokakban is
noveli a betegségek kockazatat

" »mf

Az anyak 67% nak a 25(OH)D,
szintje <20ug/I,

5 éves utan koveteés:
a gyermekek izomereje
szignifikansan kisebb volt

9 éves utan kovetés: a gyermekeknel
az inzulin rezisztencia gyakoribb volt,
mint a nem D vitamin hianyos anyak
gyermekeinek

Mather - 1st generation
Fetus - 2nd generation

Reproductive cells - 3rd generation

(Krishnaveni GV: AmJ Clin Nutr 2011;93:628-35) www.usn.hu
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D vitamin és a Diabétesz

N= 10881 gyermeket vizsgaltak (1966-1997 k0z0tt)

2000 E/d D vitamin adasa 80% csOkkentette egy éves kor
alatt kezdodo | tipusu diabétesz eléfordulasat
Finnorszagban a < 2000 E/d D vitaminnal kezeltekhez
képest

D vitamin hiany 1 éves korban 4 x ndveli a diabetes rizikojat.

Hyppdnen E, et al: Intake of vitamin D and risk of type 1 diabetes: a birth- cohort
study.
Lancet. 2001 Nov 3;358(9292):1500-3.

Hypponen E et al Lancet. 2001 Nov 3;358(9292):1500-3. www.usn.hu
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L 8&FY7 ¢
d%; :;9' Annual age-adjusted incidence rates of type 1 diabetes, children < 14 years old,
%W, s
24 e per 100,000 population, and dates of changes in recommended daily intake of

vitamin D in infants, Finland, 1965-2005

55 ] .
1992
| Recommended vitamin D
55 intake reduced to 400 IU
= 1964
o 45 - Recommended
8 vitamin D intake
5 reduced from
T il 4500 IUto 2000 IU
- 35
Q
£
25 - . 1975
. Recommended vitamin D intake
. reduced to 1000 IU (1975)
15 T ... ro-rrrrrrrrrryrrrryjrrr o] rrrrrJ1rrrrrrrrrrryprrrtTyjpraoorr
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010
Year

90000 gyermek helyett 25300 kapott D vitamint 1 éves kor alatt
54922 felnétt havi D Vitamint adagja fogyott 2010-ben

www.usn.hu
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Koszonom a figyelmet

9N
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» Plosker et al Cinacalcet: A Pharmacoeconomic Review of its Use in Secondary
Hyperparathyroidism in End-Stage Renal Disease

» Plosker et al Pharmacoeconomics: 2011, 29: (9) 807-821

www.usn.hu
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