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Studies on the mechanism of hypocalcemia
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Progrese CKD — casto nelinearni

(n=846; follow-up >3 roky, min. 8x stanoveni eGFR
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Li, et al. Longitudinal progression trajectory of GFR among patients with CKD. AJKD 2012; 59: 504




Riziko progrese CKD
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Porovnani rizika progrese do CKD-4 u pac. po prodelaném AKI bez
vs. s anamnézou th HD (vstupni eGFR>45ml/s)

Lo LJ, et al. Dialysis-requiring acute renal failure increases the risk of progressive chronic kidney disease. Kl 2009; 76:893 ©



Klasicka vs. nova hypotéza vyvoje SHPT

Classic “trade-off” hypothesis Updated “trade-off” hypothesis
| Nephron Mass : | Nephron Mass

| Phosphate Clearance E | Phosphate Clearance

1 E (Early) / ...°-‘ (Late)

t Phosphate i tFGF23 «— 2 — { Phosphate

i 'z Calci

} calcium }1,25(0OH),D | | 1,25(0H);D {ca ?um

tPTH , tPTH <-...cco”

Gutiérrez: CJASN 2010



Fyziologicke efekty FGF23 a ,kolateralni
poskozeni”

Figure 2. Physiologic actions of FGF23
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Wolf, M. J Am Soc Nephrol 2010;21:1427-1435

Copyright @2010 American Society of Nephrology



Hladiny FGF23, 1.25vitD, P a PTH

Figure 3. Temporal aspects of disordered phosphorus metabolism in progressive CKD and after kidney

transplantation
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Fibroblastovy rustovy faktor (FGF) 23

fosfaturicky protein (Fosfatonin) o 251 AK

z rodiny FGFs (22 ¢lenu, 7 rodin), 4 subtypy FGF
receptoru,

parakrinni pusobeni: embryonalni vyvoj, angiogeneze,
hojeni ran

popsan r. 2000 pri vyzkumu AD formy hypofosfatemicke
rachitidy

syntetizovan v osteoblastech/osteocytech

sekreci indukuje — kalcitriol, PTH, hyperfosfatemie
a/nebo prijem fosfatu dietou
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Fyziologicke funkce FGF 23

- T fosfaturii - redukuje expresi a aktivitu Na-Pi kotransportérti v
proximalnim tubulu

« J kalcitriol - inhibuje syntézu a zvy3uje degradaci kalcitriolu
«  PTH - suprimuje syntézu v pFistitnych téliskach

K ucinku jsou nezbytné FGF-receptory a koreceptor Klotho
« FGF-receptory jsou ubikvitni

- Klotho exprimovano v ledvinach, pristitnych téliskach a chorioidnim
plexu

Pfi normalni GFR:
« vySSi FGF23 = hypofosfatemii, deficit kalcitriolu, osteomalacie

 mySi bez FGF23 exprese = hypervitaminoza D, hyperfosfatémie a
kalcifikace mekkych tkani.

11



Elevace hladin FGF23 zvysuje morbiditu a mortalitu

- 1 mortalita u CKD, ESRD, po transplantaci ledviny i u normalni GFR

- 1 vyskyt KV pfihod

- 1 vyskyt cévnich kalcifikaci, 1 vyskyt LVH , cévni tuhosti, endotelialni
dysfunkce

- 1 progrese CKD

- Koreluje s markery zanétu

t1FGF23

7 X

EXpression

I

ﬁ dise;;u;_\% / ™ / ™~
metabolic CV disease, | | "-’ElSEUlE'r and | CV disease, .H' Arrhytmia E‘u:ll'
|  disorders, | metabolic ' metabolic l I protein-energy | | mnrlalﬁ}f |

\‘{:m;/ disorders ; qsnrder& / \\w-aslm / \

Kovesdy, NDT 2013

tInflammation tLVH
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FGF23 u AKI



FGF23 u AKI

Hypotéza:

* hodnoty FGF23 jsou u AKI akutné zvysené
(podobné jako u CKD)

« vedou ke ¥ 1,25-vit.D
* vysledkem je horsi outcome pac.
e zvyseni FGF23 je prediktorem AKI

14



RESEARCH Open Access

FGF-23 and PTH levels in patients with acute
kidney injury: A cross-sectional case series study

MaryAnn Zhang', Raymond Hsu?, Chi-yuan Hsu? Kristina Kordesch?®, Erica Nicasio®, Alfredo Cortez®*, lan McAlpine®,
Sandra Brady®, Hanjing Zhuo?, Kirsten N Kangelaris®, John Stein®, Carolyn S Calfee® and Kathleen D Liu®

Zhang et al. Annals of Intensive Care 2011, 1:21

12 pac. s AKl vs. 8 pac.

5,000 [
kontrola
- jasna korelace mezi
FGF23 a AKI
1 - -
- asociace mezi FGF23 a 000
mortalitou

FGF-23 (RU/mL)

2
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www.kidney-international.org clinical investigation

Fibroblast growth factor 23 levels are elevated @Emmrk
and associated with severe acute kidney injury
and death following cardiac surgery

David E. Leaf', Marta Christov™”, Harald Juppner®, Edward Siew”, T. Alp Ikizler’, Aihua Bian”,
Guanhua Chen”, Venkata S. Sabbisetti, Joseph V. Bonventre', Xuan Cai’, Myles Wolf*" and
Sushrut S. Waikar

Kidney Int 2016;89:939

e 250 pac. podstupujicich KV chirurgicky vykon

* méreni cFGF23 (c-terminal) a iFGF23 (intatni)

* 4x meéreni: predoperacne, poperacne, den 1, den 3
* korelace s vyvojem rendlni funkce/AKI

* komorbidity (hypertenze, CHF, DM, neo, Ci)

16



Kinetika FGF23 u AKI po KV chirurgickém zakroku

FGF23 celkové (AKI vs. no AKI)

FGF23 dle tize AKI
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500 -

—- AKI (n=T73)

-k No AKI (n = 177)

P<0.001

ek

*kk

Preoperatively

End CPB

PODA1

Leaf DE, KI 2016;89:939

100,000 -

10,000 -

Plazma cFGF23 (RU/ml)

>
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g
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e e
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Yk ——

P < 0.001

Preoperatively End CPB POD1 POD3

- Severe AKI (n = 18)|
—#- Mild AKI (n = 55)
—— No AKI (n =17T)
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PTH,P a vit.D u AKI po KV chirurgickém zakroku

d 250

b
2

PTH (pg/ml)
2

g

Pmnupemtively End CPB POD1 POD3

—- Severe AKI (n = 18)
==k~ Mo AKI (n= 18)

Leaf DE, KI 2016;89:939



PTH,P a vit.D u AKI po KV chirurgickém zakroku

d 250
200
= P=0.08
150 b 7
3
o 6
100
. = 3
.' u
e, =]
50 l _____ E 4
.......... P
£
0 s 3
Preoperatively End CPB POD1 2
o
2
P=0.02
1
—- Severe AKI (n = 18) 0
-=i- Mo AKI (n= 18) Preoperatively End CPB POD1 POD3

Leaf DE, KI 2016;89:939



PTH,P a vit.D u AKI po KV chirurgickém zakroku

d 250

b
2

PTH (pg/ml)
2

g

Pmnupemtively End CPB

POD1

—- Severe AKI (n = 18)
==k~ Mo AKI (n= 18)

Leaf DE, KI 2016;89:939

Phosphate (mg/dl)

P=0.02

Preoperatively End CPB

POD1

P=0.001

1,25D (pgimi)

0
Preoperatively End CPB

POD1

POD3
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Mechanismy a konsekvence zvyseného FGF23 u AKI

e Potencidlni mechanismy T FGF23 o e

1. T kostni produkce @, e S
2. T ektopicka produkce ! 1

3. v rendlni clearance e

~

"‘ Circulating FGF23

 Konsekvence T FGF23 u AK]

1. je FGF23 maker tize AKI nebo jen aktualni
mediator horsi prognozy AKI? /é@

2. cFGF23 versus iFGF23 f‘“’f/

Profile of circulating FGF23

C
C——==3 Intact FGF23 (active) / \
— M-terminal fragment

) !
B C-terminal fragment \ /
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Parametry Ca-P-PTH metabolismu

- mezinarodni data



UK Renal Registry 2016

n?lpg n MNephron 3016132 (suppl1):195-236 Published anline: Agrll 19, 2018
Ini:l‘:'r"ﬂ.:ﬁcg DOE 101159 0004448233

UK Renal Registry 18th Annual Report:
Chapter 9 Biochemical Variables amongst
UK Adult Dialysis Patients in 2014:

National and Centre-specific Analyses

Johann Nicholas®, Rebecca Evans®, Catriona Shaw”, Anne Dawnay*

“Roval Wolverham pton NHS Trust, UK; “UK Renal Registry, Bristol, UK; “University College London Hospitals, London, UK

UK Renal Registry Report 2016 www.renalreg.org
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UK RR: prehled parametru Ca-P metabolismu

Sledované hodnoty + metodika
+ Ca, P, PTH

* reportovano individualné

« dostupné u kazdého DS

* hodnoceno podle % dosazeni cilovych hodnot

UK Renal Registry Report 2016 www.renalreg.org
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UK RR: prehled parametru Ca-P metabolismu
interaktivni zobrazeni hodnot podle DS v 2014

Peritoneal Dialysis > % Calcium 2.2 to 2.5 mmol/l > 2012
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UK RR: prehled parametrt Ca-P metabolismu

SUMMARY:

Key Words

Bicarbonate - Biochemical varnables - Calcium - Dialysis -
Haemodialysis - Parathyrold hormone - Pertoneal dialysis -
Phosphate - Quality improvement

Summary
In 2014

* 57.5% of HD patients and 62.7% of PD patients
achieved the audit measure for phosphate.

* 29.0% of HD and 30.3% of PD patients had a serum
phosphate above the audit standard range.

‘-

79.1% of HD and 79.7% of PD patients had adjusted
calcium between 22-2.5 mmol/L

57.4% of HD and 65.0% of PD patients had a serum
PTH between 16-72 pmol/L.

16.4% of HD and 12.0% of PD patients had a serum
PTH =72 pmol/L.

Simultaneous control of all three parameters within
current audit standards was achieved by 50.3% of
HD and 52.5% of PD patients.

60.4% of HD and 81.8% of PD patients achieved the
audit measure for bicarbonate.

UK Renal Registry Report 2016

www.renalreg.org
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UK RR: prehled parametru Ca-P metabolismu

LECBA:

UK Renal Registry Report 2016 www.renalreg.org
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UK RR: prehled parametru Ca-P metabolismu:

- prezivani pac. ve vztahu k Ca-P-PTH
- prezivani pac. ve vztahu k lécbe Ca-P-PTH

UK Renal Registry Report 2016 www.renalreg.org



Vybrané parametry Ca-P-PTH metabolismu

z RDP

www.nefro.cz
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RDP — parametry Ca-P-PTH

Prevalentni pac. k 31.12.2015, u kterych byla reportovana periodicka data o
|éCbé uvedenymi léCivy (n=4402).

Fi< 1,13
T30 1 18,8%

Fi1143-178
2407 1 54.7%

Fi= 1,78
1265/ 23.7%
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RDP — parametry Ca-P-PTH T

Prevalentni pac. k 31.12.2015, u kterych byla reportovana periodicka data o
|éCbé uvedenymi léCivy (n=4402).

i
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{SON

Registry of
Dialysis
Patients

Ca<21
BEEEEE

Pi<113 Ca21-24
730/ 16.6% | | 408/ 11,3% |

Ca=724
| 104 1 2,3% |

Ca<2A1
| 260/ 8.2% |

Pi113-1.78 Ca21-24
2407 1547% | | 1e027384n |

Ca=24
| 445 /10.1% |

Ca=2.1
| 264 / 6% |

Fi= 1,78 Ca21-24
1265/23.7% | | 7260165% |

Ca»24
| 2751 8.2% |

Analyza byla provedens g
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RDP — parametry Ca-P-PTH

Prevalentni pac. k 31.12.2015, u kterych byla reportovana periodicka data o
|éCbé uvedenymi léCivy (n=4402).

Registry of
Dialysis
Patients

¢
m»/\’

,m,-\w/\.f

PTH = 150 PTH 150 - 200 PTH = 300
Ca=21
[ 3% || eensx || e2rm || zmrosn |
Pi<1.13 CaZi-24
730/ 16.8% | | 408 111,3% | | 258 /5.0% | | 182 1 4.1% | | 58/ 1.3% |
Ca=24
| 1M 12.3% | | 511 1,2% | | 30/ 0.7% | | 20/ 0,5% |
Ca<21
| 380/ 8.2% | | 1251 2.9% | | 135 12,1% | | o7 [ 22% |
Fi143-178 Cazi-24
2407/547% | | 1802/384% || sesrizen | [ emi3en || 4230w |
Ca>324
| 445 110,1% | | 175/ 4% | | 148 1 3.4% | | 122 12.8% |
Ca=21
| 264/ 6% | | B2/ 1.4% | | 83/ 2% | | 114 1 2.6% |
Fi= 178 CaZil-24
1265/237% | | 726ei65% | [ deese2n | | 24Bssen || 2mjesn |
Ca>24
| 275 16.2% | | 781 1,7% | | 88/ 2% | | 113 1 2,6% |

Analjza byla provedena pro 4402 pacient z dat z ohdobi 1/2015 - 42015
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RDP individualni reporting — hyperfosfatie
(n=4264, 82 DS).

FOSFATY - PROCENTO PACIENTU PLNICICH DOPORUGENOU HODNOTU
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RDP individualni reporting — hyperfosfatémie
(n=4264, 82 DS).
FOSFATY - PROCENTO PACIENTU PLNiCiCH DOPORUGENOU HODNOTU
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Ca-P-PTH data v RDP
- TRENDY HODNOT

www.nefro.cz
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Registr dialyzovanych pacientd - CNS

Trendy kalcio-fosfatového metabolismu — srovnani
kratkodobé vs. dlouhodobé hemodialyzovanych
pacientu

Ivan Rychlik, Sylvie Dusilova Sulkova

Odborny nefrologicky seminar, Praha, 2012



Hypotéza

Vyhodnotit prubéh kalcio-fosfatového metabolismu u HD pacientu v

registru pri opakovaném meéreni
a/ skupina kratkodobeé v PDL (vstup do PDL < 3 més.)
b/ skupina dlouhodobé v PDL (vstup do PDL >60 més.)

Zpracovana:
 Data RDP
* Obdobi 24 mésicu

Otazky:

1) Prurezova charakteristika ?

2) Vzajemné vztahy ?

3) Vyvoj v case (trendy) ?

4) Vyvoj v Case ve vztahu k vychozim hodnotam ?

5) Vzajemné porovnani ?

Odborny nefrologicky seminar, Praha, 2012



Zakladni popisna data souboru

Obdobi 24 mésicli: N=3243 pacientu
— 43% 9 (z 2848), ¢ vék 65,4 .
— DM 35,4% (z 2495); z nich DN 37,6%

* Data: 24 hodnoty: N=1078 osob

— rozdéleni podle délky HD lécby pri vlozeni baseline
dat

A <3 mes. N=316 pac

Odborny nefrologicky seminar, Praha, 2012



Zakladni charakteristika

A (3m)
n=316
Vék 64,9 let (24-89) 62,1 let (25-88)
% MUl 50 % 53 %

Délka PDL (pred
studii)

1,92 meés (0-3)

113 més.(61-339)

S-albumin 37,9 g/l (22-46) 38,6 g/l (26-46)
eKt/V 1,52 (0,82-3,22) 1,64 (0,91-2,66)
Cas HD tydné 13,04 hod 13,22 hod.
AV fistule 62 % 88 %
CZK 38 % 12 %




Subanalyza skupina A <3m - trendy P u vstupné
hyperfosfatemickych pac.(P>1,78)

Pocéty pacienta dle Pi
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Odborny nefrologicky seminar, Praha, 2012



Subanalyza i<.i0irnz 5260 - trendy P u vstupneé
hyperfosfatemickych pac.(P>1,78)

Pocty pacienta dle Pi
35 - BPi1.78-22
30 mPi22-25
30
OPi>25

25
=
& 20
)
€
S 15 - 14
©

11

= g 10

10 A 8

7
5
5 4
0
0 . .
Pi1.78-2.2 Pi2.2-25 Pi> 25
Prvni mereni Pi

Odborny nefrologicky seminar, Praha, 2012



Lécba vazaci fosfatu u pacientu s dlouhodobou

Vstupni P
> 1,78 mmol/I
e MedianPv
dalsim
sledovani
>1,78

hyperfosfatémii

LécCba A <3m

Calcium carb. 33 % 18 %
Renagel 39 % 411 %
Fosrenol 13 % 23 %
Renagel + Ca carb 8 % 11 %
Fosrenol + Ca carb 7% 6 %

Odborny nefrologicky seminar, Praha, 2012




e Shrnuti

— cca 70% pacientl ma dlouhodobé vyhovuijici trend kalcémie
nezavisle na délce PDL, tedy koncentrace Ca je relativné stabilni

— 60% pacientd ma dlouhodobé vyhovujici trend fosfatémie;
— fosfatémie je méné stabilni hodnota u kratce dialyzovanych pac.

— hyperfosfatémicti déle dialyzovani pac. maji vice hyperPTH
(47 vs.27%)

— 40% pacientd ma dlouhodobé vyhovujici trend PTH
— hodnoty PTH vykazuji nejvyssi variabilitu v obou sk.

— vysledky se zdsadnim zpUsobem nelisi dle délky PDL

Odborny nefrologicky seminar, Praha, 2012



Ca-P-PTH data v RDP
- LECBA v . 2015

www.nefro.cz
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RDP —|lécba CKD-MBD

Prevalentni pac. k 31.12.2015, u kterych byla reportovana periodicka data o
|écbé uvedenymi léCivy (n=4170).

Registry of
Dialysis
Patients
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VO3AEQ2 | HO5BX01 | HO5BX02

A11CC03 | A12AA04 | VO3AEO4 |VO3AEO3

Le€ivo— |\ 1accos

kod
L“;;‘;:‘ aloniniol W e el B | cinakalcet
n % n % n % n % n % n % n % n % n %
HD | 3952 {100,0(1419(359| 124 | 3,1 | 927 [23,5| 620 | 15,7 |221| 5,6 | 1503 | 38,0 | 531 | 13,4 |1087 | 27,5
PD | 218 |100,0| 95 [436| 11 5 73 335 28 | 128 | 15|69 90 [413| 36 |165| 80 | 36,7
Total | 4170 |100,0|1514 36,3 | 135 | 3,2 |1000| 24 | 648 | 155 |236| 5,7 | 1593 | 38,2 | 567 | 13,6 | 1167 | 28,0
Nove zverejneno !

www.nefro.cz
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RDP —lécba CKD-MBD

Zemrelivr. 2015, u kterych byla reportovana periodicka data o 1écbé
uvedenymi léCivy (n=464).

Lédivo-kod | A44CC04 | AL11CCO3 | A12AA04 | VO3AEO04 | VO3AEQ3 | VO3AE02 | HO05BX01 | HO5BX02
kalcium obsahujic lanthan- parikalcito

Lécivo - latka | kalcitriol | alfakalcidol .. | kalcium a .. | sevelamer | cinakalcet |

karbonat . karbonat .

magneézium (iv.+p.0)

. n % n % n % n % n B ln|%|[(n|%|n|%]|n|%
IHD 454 176 | 388 | 12 (26| 95 |209( 49 [108] 18 | 40 | 102|225 18 | 4 | 81 |178
IPD 10 6 60 0 [0 4 140 3 [30] 00 | 4400707 1]120
{otal 464 11000 | 182 392 | 12 | 26 99 (213 52 (11218 |39 106 {228 18 |39 | 82 |177

www.nefro.cz 50
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1) Ildeove dilema - co srovnavat:

lab. hodnoty vs. survival vs. QoL?
2) Sledovani trendu hodnot Ca-P-PTH
3) Srovnani prezivani pac.

a. podle lab. hodnot (normalizace vs. nedosazeni cil()
b. lécba vs. nelécba ??

4) Problém adherence k [écbé (!)

www.nefro.cz
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Ceska nefrologicka spole¢nost

 www.nefro.cz - oficialni webové stranky Registru

dialyzovanych pacientt (RDP)

 Dékujeme vSem lékarum a pracovistim, kteri se

ucastni ¢innosti RDP a kteri tak umoznuji vytvorit

kvalitni pfehled o dialyzaéni 1é¢bé v CR

O\'
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