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HEMODIYALIZ HASTALARINDA
SERUM

FIBROBLAST GROWTH FACTOR-23
DUZEYI, SOL VENTRIKUL KUTLESI
VE MIYOKARD PERFORMANS
INDEKSIYLE BAGIMSIZ OLARAK
ILISKILIDIR
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Mineral Metabolism, Mortality, and Morbidity in Maintenance
Hemodialysis
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FIBROBLAST BUYUME FAKTORU-23

@ Otozomal dominant hipofosfatemik rickets ve tumorle

induklenen osteomalazide etken:

Renal P kayb1 ve hipofosfatemi (Npt2a and Npt2c’nin
azalmis ekspresyon ve endositozu),
Uygunsuz dusuk veya normal duzeyde
(1,25(0H)2D3)
Rickets/osteomalazi.

Consortium ADHR. Nat Genet 2000; 26: 345-348

Shimada T, et al. Proc
Natl Acad Sci U S A 2001; 98: 6500-6505




BOBREK HASTALIGI VE FGF-23

® KBH U1 bireylerde AA
serum FGF-23 duzeyi -
progressif olarak 8
artar.
@ ESRD’de ise normalin i
100 ile 1000 kat |
arasinda bulunur. '
Nephrol Dial Transplant (2010) 25: 993-997 S

doi: 10.1093/ndt/gfp699




MORTALITE VE FGF-23 KUARTILLERI

Odds Ratio for Death associated with 1 unit

13 increase in the log-transformed FGF-23 level
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TEl INDEKSI

® Chuwa Tei

@ Sistolik ve diyastolik
fonksiyonu beraber
degerlendirir.

® (IRT+ICT)/ET

® Pek cok kardiyak
hastalikta hassas

® Tei indeksi, LV fonk
. P .e o . Fig. 1 Time intervals measured from pulsed tissue Doppler (ICT
]nvaZ]f Olcumler] ]le tissue isovolumetric contraction time, ET ejection time, /RT tissue
>

1sovolumetric relaxation time). TDE-Tei index is calculated as (ICT +

korrele. IRTVET

Tei C et al., Pediatr Nephrol (2008) 23:1803-1808
J Am Soc Echocardiogr 1997;10:169-178 DOL 10.1007/500467-008-0873-3




TEI INDEKSI VE DIYALIZ
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AIPOTEZ

® ldame hemodiyaliz hastalarinda plazma
FGF-23 konsantrasyonlar ile

Sol ventrikul kitle indeksi(LVMI) ve

Miyokardiyal performans indeksi (Tei indeksi)

arasindaki iliskiyi test etmektir.
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MATERYAL-METODOLOJI

® Kesitsel calisma duzeni

® Plazma FGF-23 duzeyleri (C-terminal human
enzyme-linked immunosorbent assay Kit=
Immutopics®)

@ Ekokardiyografi

® 128 idame hemodiyaliz hastas:
65 kadin ve 63 erkek hasta,
Ortalama yas: 55.5+13 vil,
Ortalama hemodiyaliz suresi: 52+10 ay,
Tum hastalar 3/hf hemodiyaliz programinda.




| OG FGF-23,
P VE INTACT PTH

SERUM FOSFAT DUZEYLERI

INTACT PTH

LogFGF23

LogFGF23

r=0.469, p<0.0001

r=0.374, p=0.001




FGF-23 KUARTILLERI VE

Q Q

EXKOKARDIYOGRAFIK PARAMETRELER
Parameter FGF-23 FGF-23 FGF-23 P
Quartile 1 Quartile 2 Quartile 3 value
(<454 (454-1023 (>1023
RU/ml) RU/ml) RU/ml)
n 41 44 43
Septal 1.34+0.21 1.45+0.18 1.59+0.19 0.004 *
Thickness (cm)
Posterior wall 1.11+0.22 1.23+0.17 1.36+0.18 0.009 *
thickness (cm)
LVEDD (cm) 4.17+0.69 4.49=0.72 4.81+0.75 0.010 %
LVESD (cm) 3.27+0.99 3.35:0.84 3.57+0.72 0.230
EF (%) 60.9£9.17 62=11 62+10.1 0.960
FS 30.6=6.7 31.4+6.3 32.1+6.1 0.680
LVMI (g/m°) 94+15 103£14 111£18 0.040 *
LVH (%) 19 (46%) 31 (70%) 41 (95%) 0.002 *
MPI 0.30+0.09 0.40=0.10 0.53+0.14 0.008 %




rGF-23

@ Koroner arter hastaligi olanlarda

3.00+0.22 vs 2.82+0.26, p=0.002

@ Aort kapak kalsifikasyonu olanlarda
3.06+:0.19 vs 2.8310.26, p=0.0001
olmayanlara kiyasla daha yuksek

log-FGF 23 degerleri mevcuttu.




LOG FGF-23, LVEDD VE SEPTAL

KALINLIK KORELASYONLARI

r=0.242, p=0.029 r=0.221, p=0.048




LOG FGF-23 VE ARKA DUVAR
KALINLIK KORELASYONU

(cm)

LogFGF23

r=0.452, p=0.0001




MP1 VE PLAZMA FGF-23 DUZEYLERI

® MP1>0.45 olan hastalarin plazma FGF-23
duzeyleri; MPI<0.45 olanlara gore daha
yuksek idi.

©® 1145+378 ve 6571419 RU/ml, p=0.0001.




LOG FGF-23 VE LVMI

LVMI

LogFGF23

r=0.281, p=0,007




LOG FGF-23 VE MPI

MPI

LogFGF23

r=0.555, p=0,0001




Lymis
TEK VE COK DEGISKENLI ANALIZ

® Tek degiskenli analize gore:

BMI (8% 1, 1-kg/m? p<0.0001)
HT (19% 1, +/- p=0.007)
P(11% 1, 1 mg/dl p=0.01)
Log FGF-23 (34% 1, 1-SD artis ile; P=0.001)
DM(10% 1 ,; +/- P=0.03)

® Cok degiskenli modelde:
BMI (5.2% 7, 1-kg/m? p=0.001
Log FGF-23 (30% 1, 1-SD p=0.002)

D vitamini kullanimi sonuclan etkilememistir.




- MPIS O O
TEK DEGISKENLI ANALIZ

® KAH 17% 1 p=0.003,

( Var veya yok)

@ P 6% 1 p=0.01
(1 mg/dl 1)
® Log FGF-23 38% 1 p=0.001

(15D 1)




Table 3: The percentage increase (with 95% Confident interval) in mean MPI
(myocardial performance index) per 1- SD increase in Log FGF-23 concentration

adjusted for serum phosphate levels and presence of coronary artery disease.

Parameter Model 1 p Model 2 p Model 3 p
/~ N\

Log FGF-23 38% 0.001 35% 0.001 w 0.020
(18-43%)

Presence of 15% 0.009 14% 0.012

CAD* (8-23) (8-18)

Serum 3% 0.019

P levels § (1.4-7)

* CAD:; Coronary artery disease,

§ P: Phosphate.




DIYALIZDE
MORTALITE



FGF-23, SERUM P DUZEYINDEN BAGIMSIZ OLARAK,
FOSFAT YUKUNUN OLUSTURDUGU KVS HASARININ
BIYOMARKER’] OLARAK DEGERLENDIRILMEKTEDIR

Mortality

LVH - vascular calcification

b.+?

Serum P

FGF23 serum P

Healthy kidneys CKD 3-5 Dialysis

Ketteler, M. et al. Nephrol. Dial.
Transplant. 2009 24:2618-2620

Nephrology Dialysls Transplantation



Fibroblast Growth Factor 23 and Left Ventricular Hypertrophy in Chronic
Kidney Disease
Orlando M. Gutiérrez, James L. Januzzi, Tamara [sakova, Karen Laliberte, Kelsey
Smith. Gina Collerone, Ammar Sarwar, Udo Hoffmann, Erin Coglianese, Robert
Christenson, Thomas J. Wang, Christopher deFilippi and Myles Wolf
Circulation 2009:119:2545-2552; originally published online May 4, 2009;

Table 3. Coronary Artery Calcification Scores and Echocardiographic Characteristics by Tertile of FGF-23

FGF-23 Tertile 1 (<73 RU/mL) FGF-23 Tertile 2 (75150 RWmL) FGF-23 Tertile 3 (=150 RU/mL) P for Trend
n 69 M T2
CAC score 32 (0-270) 121 (0-302) 117 (14-384) 0.z
CAC =100 U, % 33 53 55 0.047
LVMI, g/m*™! 35+8 4012 42+15 =0.001
LVH, % 7 A 25 0.00&

CAC indicates coronary artery calcification. Results are expressed as frequencies, mean=350, or median {interquartile range) as appropriate.
*Test for trend includes only patients with CKD.

etry as a function of FGF-23 in the CKD patients. Whereas
log FGF-23 was not significantly associated with risk of
eccentric LVH, log FGF-23 was significantly associated with
increased risk of concentric LVH in univariable (OR. 2.4:
05% CI, 1.1 to 5.1) and multivariable-adjusted (OR 3.4: 956
CI, 1.2 to 9.9) analyses.

and Live..

Circulation “%::9




Fibroblast Growth Factor 23: A Possible Cause of Left
Ventricular Hypertrophy in Hemodialysis Patients

Heng Jung Hen, M) and Mai-Szu W, MD

Ma LVH LWH

Left ventricle status
FIGURE 1. Sarum Abroblast growth factor 23 [FGF23) leval In
hermoialysts pationts wih LVH {54,615 = 38,318 RLymL) and
without LWH {25,070 = 33,753 AU/mLL Tha diflsrance was
shgrificant (F = 0.003).
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FGF-23 VE CALISMA
BULGULARIMIZ: NEDEN? NASIL?

® FGF-23

kardiyovaskuler

sistemi direkt olarak

etkileyebilir:
Ancak KlOthO ne ) / \ Vitamin D
kardiyak @ Forzs
miyositlerde ne de EE
koroner damarlarda = l\v
eksprese edilmiyor. 1 -

— N — )

Dolayisiyla, FGF-23 N ®-
endokrin bir
paternde
ka rd i yova S k i'j le r o G
dokulan ity

hedefleyemez.

Klotho in chronic kidney disease—What’s new?




YA DA..

® Suprafizyolojik duzeyde FGF-23,
Spesifik olmadan,
Klotho’dan bagimsiz bir sekilde,
FGF reseptoriinii uyarabilir.

CUNKU

FGF reseptorleri olan, FGFR1 ve FGFR4, bariz
bicimde kardiyak miyositlerde, koroner arter ile
venlerin tunica media kisminda eksprese
edilmektedirler. e S

AAAAAAA

Differential Expression of the Fibroblast Growth Factor Receptor
(FGFR) Multigene Family in Normal Human Adult Tissues

ion of Histopathology, United Medical and Dental Schooks, 5t Thomas's Campus, London, United Kingdom



FGF RESEPTOR AKTIVASYONU

Int J Arti 3 817-823
Bioch @ 1 1997;75:669-85
Cardl 2003;57:8-19

MYOFIBROBLAST VE FIBROBLAST PROLIFERASYONU

J Clin Inves :507-14
Clrc :679-87
9

J Cl] 99 104:709-19

Fibroblast growth factor-2 mediates
pressure-induced hypertrophic response

MIYOKARDIYAL HIPERTROFI VE FIBROSIS

FGF-23 ICIN KANITLANMALI
111




PRO....

Table 1. Circulating FGF-23 is associated with left ventricular hypertrophy (LVH) in a large, community-based cohort (PIVUS study)

Left ventricular hypertrophy (LVH)

Model A Model B Model C

Whole PIVUS cohort (n=793)
Continuous models

1-8D increase 1.28%% (1.09-1.51) 1.28% (1.05-1.55) 1.30%% (1.09-1.54)
Multi-category models

Tertile 1 Referent Referent Referent

Tertile 2 1.14 (0.76-1.72) 1.00 {(0.62-1.63) 1.13 {0.74-1.71)

Tertile 3 1.71%* (1.15-2.54) 1.63% (1.03-2.58) 1.70% (1.13-2.56)

Subjects with eGFR <60 mL/min/1.73 m° (n= 164)
Continuous models

1-8D increase 1.86%*% (1.30-2.67) 2.10%%% (1.38-3.22) 1.78%% (1.22-2.61)
Multi-category models

Tertile 1 Referent Referent Referent

Tertile 2 1.05 (0.35-2.92) (0.84 (0.26-2.73) 1.09 (0.37-3.18)

Tertile 3 4.15%* (1.74-9.92) 4.61%* (1.61-13.17) 3.64%* (1.42-9.34)

Associations are shown for all subjects (r = 795) and for individuals with eGFR <60 ml/min/1.73 m> in = 164). Values shown are odds ratios (95%
confidence interval). (A) Crude model; (B) adjusted for gender, systolic blood pressure, diastolic blood pressure, BMI, diabetes and hypertension: (C)
adjusted for gender, serum phosphate, calcium, 25(0H)Ds, PTH and eGFR. FGF-23 concentrations according to tertiles were <36 pg/mL, 36-48 pg/mL
and >48 pg/mL, respectively. *P < 0.05; #*P < (.01; *#**%P < 0.001; reproduced with permission from [59].

Mirza MA, Larsson A, Melhus H ef al. Serum intact FGF23 associate
with left ventricular mass, hypertrophy and geometry in an elderly
population. Atherosclerosis 2009 Dec; 207: 546-551




CON.oceos

® Klotho-null mice: Belirgin derecede yuksek FGF-
23 degerlerine ragmen artan serum fosfat ve
1,25(0OH)2D3 duzeylerini indiremiyorlar..

Nature 2006; 444:770-774;18.
YANi BU MODEL EN AZINDAN BOBREKTE iSLEMIYOR.

® X-e bagli hipofosfatemik rickets ve tumorle
induklenen osteomalazi hastalarinda dolasimda

yuksek oranda FGF-23 bulundugu ve KBH

olmadiklarn halde, KVH riski artmamaktadir.
Larsson TB. Nephrol Dial Transplant 2010; 25: 1376-1381.




With Klotho
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Razzaque, M. S. Nephrol. Dial. Transplant. 2009
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Nephrology Dialysls Transplantation
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Nephrolagy Dialysls Transplantation
Nephrol Dial Transplant (2010): Editorial Review
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Larsson, T. E. Nephrol. Dial. Transplant. 2010 25:1376-1381




CONCLUSION: FRIEND OR FOE?

FGF-23
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