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1. Background
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Phosphate 1s a cardiovascular risk factor in CKD and 1n the healthy @
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population. This may relate to a deleterious effect of phosphate on 2
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endothelial function. Acute phosphate loading with a high phosphate meal =
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impairs endothelhial function but the etfect of sustained short term phosphate < o
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loading on endothelial function has never been studied. We studied the = T
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effect of sustained phosphate loading and phosphate binding medication i
and endothehal function 1n healthy volunteers 1 a cross-over trial. =
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Healthy volunteers attended for a baseline and 2 subsequent visits. Prior to
each visit a 24 hour urine collection was performed for urinary electrolytes T T T
and cGMP. Bloods were drawn for routine biochemistry, vitamin D, PTH Group
and FGF_Z 3 . Pul SC Wavce VelOCItY: ﬂﬂﬂlYSl S ﬂﬂd ﬂOW medl a‘[ed dllﬂtﬂtlon Figure 2: Post cuff FMD as a % change from baseline with each intervention. 0 1s th baseline measure, 1
(FMD) were recorded at each visit. Volunteers were randomised at visit 1 to following lanthanum and 2 following phosphate sandoz
recelve phospha‘[e sandoz (PS) or lanthanum carbonate (LC) for two weeks Randomisation order had no effect. In a regression model, hlgher FGEF2:
prior to visit 2. After a wash out period, volunteers then took the other drug were mndependent predictors of attenuated post cuft inflation FMD as she
before attending for a final visit. (Figure 1) 2. Figure 3 1illustrates the relationship between FGF-23, FeP and post cul
FMD.
Informed written consent
! Variable B Confidence Interval p value
Vit 1 Lower Bound | Upper Bound
. Fractional excretion of -1.1 -1.9 -0.2 0.014
Phosphate sandoz e phosphate
1 tablet three times isation at visit times |
daily with meals R ' IMJTE “iﬂ:r;“d Serum FGF-23 -0.5 -0.7 -0.2 0.002
Lanthannm carbonate Visit 2
1000mgs three times Table 2: Regression model. A multiple regression model was created, the inclusion of serum FGF-23 and urinary fractional
daily with food phosphate statistically significantly predicted a change in FMD compared with the baseline visit, F (2, 54) = 10.07 p<0.00]
Together both variables add statistically significantly to predict the change in FMD (p <0.05).Several models were tried to
Visit 3 following variables: systolic blood pressure, serum phosphate, age, sex, urinary FGF-23, urinary calcium and urinary cGM
of these factors were significant predictors of the change in post cuff FMD after an intervention compared with the measur

Figure 1: Study protocol baseline.

3. Results

There were 19 participants, of whom 63% (n=12) were female. Patient
demographics at baseline and following each drug are 1llustrated in Table 1.
After PS, there was a trend towards a higher serum phosphate within the
normal range. FGF-23 and FeP rose significantly compared to baseline
(p=0.013, p<0.001). Urinary cGMP correlated negatively with serum phosphate

Post cu

(p=0.003). As shown 1n figure 2, FMD post cuff inflation reduced significantly
(3.38% (IQR 2.57-5.26%), p<<0.001). e
Parameter Baseline Post lanthanum Post phosphate sandoz p value | r .
Age (yeuls) 42.2£]11.3 115 et et (et ™ + 000
Males 36.8%(n—7) ns s x
Middle tertile [FrExp) Lowest tertile (FGF-23)
BMI 1602 +4 12 )63+ 386 263+ 384 s |
. ff Middle tertile [FGF-23)
Systolic blood prassure 1231+ 15.8 1229+ 10.3 11981 £163 1ns ighest terie (rE) ™
(nullg) MHMKE fﬁf,_.f
Diastolic blood pressure 745+10.5 752404 741+12.1 s k““‘av.f”"’ﬁ Highest tertie (FGF-23)
(nunHg)
(C'reatiiine (mmol/L) 6641 a3 658+08 6581406 ns
Ady. Calcram (1umol/L) 2.35%0.07 236+ 0.05 2.34+0.09 ns
Figure 3: Relationship between fractional excretion of phosphate and FGF23 with post cuff FMD
Phosphate (nmunol/L) 1.05320.18 1.03£0.18 1.06+0.106 ns
Vitanun D3 (nmol/'L) 482+ 233 403+ 2006 456+ 258 ns
PTH 5.0+21 5.78+ 136 6.4+23 ns 4. Conclusions
FGF-23 (RT) 19.7 (45.9-69.1) 59.1(38.2-73.4) 66.6 (30.0-84.9) 0.028
, , - 1. Thas 1s the first study to demonstrate that sustained phosphate loa
Yochange from baseline -] (=19.8-21.7) 19.6(3.1-38.9) (.004 _ _
FGF-23 endothelial function.
crional excreti 3%3 YR 28.4+0.2 <0.01 - -
;’: zﬁggﬁ“’r‘fﬂ"” LI e 1424 Sz7 70 2. The observed deleterious effect on FMD seen with PS may be ex
Urinary eGMP(nmol) 4728 (312 -645.4) 530.6 (288.2-756.4) 501.1(274.9-674) s elevated total body phOSphﬂte with resultant elevated intra-cellul:
Urinary FGF-23 (RU) 461 (26 6-288.2) 1395 (31 3-360 6) 137 9(30 4-405 8) he 3. Elevated FeP and FGF-23 are likely to be surrogate markers of hi
1MD post cuff 8.4(6.2-11.6) 6.6(3.4-10.3) 7.38(2.57-3.26) <0.001 bocfly phosphate. | | |
4. Unmnary cGMP, as a marker of endothelial dystunction negatively
®a change from baseline =23, 5(=30--00.2) =38 1¢(-71.9-43.36) <001 i
with serum phosphate level.
PWV (mv/s) T4+£19 7317 7116 ns . . . .
5. This study supports the hypothesis that phosphate increases cardi
risk by impairing endothelial function, possibly via the nitric oxic
Table 1: Patient demographics at baseline and following itervention 6. Sustained phosphate loading is directly detrimental to the vasculs

when serum phosphate remains within the normal range.
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