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Classic actions and stimuli of FGF23

» Stimulates phosphaturia

» Inhibits CYP27B1

= Stimulates CYP24A1— Lower 1,25-dihydroxyvitamin D
= |nhibits PTH 5

» Classic actions require “permissive” serum calcium

= Stimuli:
— phosphate intake, 1,25-dihydoxyvitamin D, PTH, calcium



CKD Chickens and Eggs
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FGF23 by CKD stage in CRIC

FGF23, RU/mI

Isakova et al.
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FGF23, phosphate and PTH in CRIC

. Hyperphosphatemia, serum phosphate = 4.6 mg/d|
|:| Secondary hyperparathyroidism, PTH = 65 pg/ml

. FGF23 excess, FGF23 2 100 RU/ml
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Disordered Mineral Metabolism in Rats with

Anti-GBM Nephritis
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Effects of Anti-FGF23 Antibodies
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Emerging views on the pathogenesis of
disordered mineral metabolism in CKD
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OUTCOMES STUDIES

Mortality
CVD Events
CKD-Progression
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FGF23 and Mortality in Incident ESRD

8" [cFoF-23 quartile 1 |
CFGF-23 quartile 2
7 S
£ o
=)
©
6
5 —_—
&
o
4 —
O
=)
o
} . 3 —
7))
=
o 2|
R
1 —
0
Crude Case-Mix Multivariable
Adjusted Adjusted

Gutierrez et al N Engl J Med 2008



cFGF-23 vs. Phosphate Quartiles & Mortality

B cFGF-23 B Phosphate

Odds ratio of mortality
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Quartiles

Gutierrez et al N Engl J Med 2008



Two-year survival according to FGF23:

Prevalent hemodialysis
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FGF23 Tertiles & Composite Risk of Death

or Allograft Loss
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FGF23 vs. PTH, Phosphate, Hgb as Risk

Factor for Composite Outcome
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HOST: Higher FGF23 Associated With

Greater Risk of All-Cause Mortality in CKD 4
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Model 3: Model 2 + use of medications.
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FGF23 and Mortality in CKD 2-4:

266 events, 20.3/1000 person-years
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FGF-23 and CVD in non-CKD: Heart & Soul

N=833 with history of CAD
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FGF23 and outcomes in CHS

Incident Heart Failure

*N=3107; 1128 with CKD
(eGFR<60 or ACR>30 mg/q)
*Strongest association: death, CHF
*No association of FGF23 with Ml
*Greater risks in CKD vs. non-CKD
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FGF23 and risk of cardiovascular

disease events in CKD stages 2 - 4

N=3860; Median follow-up, 3.7 years

Congestive Heart Failure Atherosclerosis
360 events (27/1000 person-years) 287 events (22/1000 person-years)
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LV Geometry According to

Ascending Quartiles of FGF23
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FGF23 vs. phosphate as risk factors

N=1501 CRIC participants with CKD stage 2-4
p-trend = 0.86 p-trend < 0.01
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Disordered phosphate homeostasis and

cardiovascular disease in CKD

High FGF23
‘

Klotho deficiency

Hyperphosphatemia

LVH [ Calcification }




Renal progression according to

cFGF-23 levels
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Interaction between FGF23, eGFR and ESRD
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FGF23 is a risk factor for ESRD in AASK
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ASSAYS

and

OTHER ODDS
AND ENDS
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A. Intact FGF23 Assay iFGF23 Tbodies
I

!

Intact assasy captures intact FGF23 molecule exclusively

B. C-terminal FGF23 Assay

C-terminal assay captures
intact FGF23 and C-fragments

cFGF23 antibodies
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Zisman, Wolf; Curr Opin Nephrol Hypertens 2010
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Differences in the Proportion of FGF23

Present as C-terminal Fragments
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Intact Diurnal Variation in Mineral

Metabolism in CKD

3
=
E
—=&— Healthy Volunteers S
-+ Patients with CKD =
o
€
~
@
)

PTH (pg/ml)

Isakova T et al. CJASN 2012

9.6+
9.4
9.24
9.0+
8.84
. - m
8.U ] ] U |}
8 12 16 20 24
Clock Time
[ ] ]
c |} | L) |}
8 12 16 20 24
Clock Time

L - ]
U L] L L} )
8 12 16 20 24
Clock Time
300+
200+
100+ i i
] [ ] [ ]
c 1) L] L) |}
8 12 16 20 24
Clock Time



Within-Subject Variation: i
FGF23, PTH, Phosphate * . | . Wﬂﬂzﬂi
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Factors that Modify FGF23

Raises FGF23 Lowers FGF23

CKD

Low GFR Kidney transplantation

AKI

High phosphate diet Low phosphate diet
Calcium Hypocalcemia

PTH Non-calcium P-binders
1,25D and analogs Cinacalcet

Certain IV iron formulations Certain IV iron formulations
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Major unanswered questions

" \WWhat stimulates FGF23 production in early CKD?
" Does the FGF23 response differ by CKD etiology?

= \What is FG
= How and w
= How and w

~23 actually regulating”?
nere is phosphate sensed?

nere is FGF23 degraded?

» \What are other “off-target” effects of FGF23?

" \What are the ideal therapeutic approaches to lower
(or slow elevation) FGF23?

" [f FGF23 can be modified, can we improve clinical

outcomes?





