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INTRODUCTION

Cardiovascular calcification (CVC) Is a progressive complication of
end-stage renal disease (ESRD) and Is a predictor of cardiovascular
events and mortality. The use of biomarkers to predict
cardiovascular risk and the impact of treatment could have a crucial
Impact on the management of CVC. SNF472 Is a new calcification
Inhibitor being developed by Sanifit for the management of
calciphylaxis and CVC In patients with ESRD undergoing
hemodialysis (HD).

AIM

To develop and validate a new Pharmacodynamic (PD) assay to
measure the crystallization rate in rat and human plasma.

MATERIALS AND METHODS

PD Assay: This Is a spectrophotometric assay performed in 96-well
plates. Plasma was centrifuged at 10,000 g for 30 min and mixed
with hydrogen phosphate and calcium to attain final concentrations
of 1.5 mM phosphate and 12.5 mM calcium. Crystallization of
calcium phosphate was monitored for 30 min by assessing the
Increase In sample turbidity. The plate was incubated at room
temperature with continuous agitation in an orbital shaker. Plasma
crystallization potential was assessed based on the slopes of the
linear range from plots of increase In absorbance versus logarithm
of time. The efficacy of calcification inhibitors was determined
comparing plasma samples with and without the addition of
Inhibitors. The assay was fully validated analytically for SNF472.

Preclinical validation: Validation was performed using a rat model of
calcification induced by subcutaneous administration of 75,000
lU/kg vitamin D for three consecutive days.

Clinical validation: Samples for the PD assay were collected from a
double-blind, randomized, repeated dose study Iin HD patients In
which SNF472 was administered by a 4-hour infusion during
dialysis sessions. Eight subjects participated In a Multiple
Ascending Dose (MAD) study, consisting of five one week
Treatment Periods, with a 3-week washout period between doses.
The doses were: 1, 3, 5, 12.5 and 20 mg/kg.

RESULTS

PD Assay:. The iIn vitro addition of several different calcification
Inhibitors produced a concentration dependent reduction of the
plasma crystallization rate in the PD assay by up to 80%. SNF472
was found to be the most potent inhibitor (Figure 1).

Figure 1. Inhibition of calcium phosphate crystallization by calcification inhibitors added Iin

vitro to blank human plasma samples
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Crystallization was induced by the addition of 12.5 mM calcium and 1.5 mM phosphate, and monitored
spectrophotometrically in the linear range. Experiments were performed with six replicates per concentration and
results represent means.
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Preclinical validation: When tested in animals, the in vivo Iinhibition
of CVC (Figures 2A, 2B), In the rat model of calcification, was
accompanied by an inhibition of calcium phosphate crystallization In
plasma samples obtained at t.., (Figure 2C). A direct correlation
was observed between the in vivo reduction of CVC and the PD
assay results (Figure 2D).

Figure 2. Inhibition of (A) aorta and (B) heart calcification in vivo and (C) plasma ex vivo
calcification in rats treated with 4 hours intravenous infusion of SNF472 after calcification

iInduction with 3 x 75 klU/kg vitamin D. (D) Correlation between in vivo and ex vivo inhibition
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Clinical validation: When tested in humans, intravenous infusion of
SNF472 in hemodialysis patients at doses from 3 to 20 mg/kg
significantly inhibited the induction of HAP crystallization Iin plasma
samples by up to 84% with an IC., of 2.18 mg/kg (Figure 3). No
significant differences were observed when SNF472 was dosed
between 3 and 20 mg/kqg.

Figure 3. Inhibition of induction of hydroxyapatite crystallization in plasma samples after
SNF472 4-hour intravenous infusion in HD patients
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(A) Dose-response linear modelling. Solid line connects the means of the doses; (B) Four-parameter dose-
response modelling. Solid line represent the dose-response curve calculated from the individual data points.
Dashed lines represent the 90% confidence interval of the model. One-way ANOVA: (*) significant differences vs
placebo and 1 mg/kg; p < 0.001.

CONCLUSIONS

1. A novel PD assay was developed to evaluate and
discriminate between Inhibitory calcification activity of
compounds, such as polyphosphates.

2. These PD measurements predicted CVC inhibition In
animal models.

3. This PD assay Is proposed as a valuable tool to
evaluate the effect of potential CVC inhibitors in clinical
trials in hemodialysis patients.
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