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INTRODUCTION AND AIMS: Current laboratory reference ranges for bone mineral
biomarkers (BMB) are drawn from normal population values, and have limited utility in
advanced CKD. Current guidelines offer little to facilitate the interpretation of BMB
results, which may contribute to therapeutic nihilism. We aimed to describe expected val-
ues of parathyroid hormone (PTH), fibroblast growth factor 23 (FGF23), 1,25-dihydroxy-
vitamin D (1,25D3), and 25-hydroxyvitamin D3 (25D3) with decreasing eGFR, and to
establish risk-based thresholds for each biomarker within specific eGFR intervals.

METHODS: Using data from a prospective cohort study of 1812 patient with advanced
CKD in Canada under the care of nephrologists between 2008-2013, we measured
intact PTH, FGF23, 1,25D3, and 25D3 in a central laboratory using sensitive DiaSorin
assays. Adjudicated cardiovascular (ischaemic heart disease, congestive heart failure,
stroke and sudden cardiac death) and renal outcomes (40% decrease in eGFR or initia-
tion of renal replacement therapy) were recorded over 5 years of follow-up. We describe
the expected distribution of BMBs as a function of eGFR, and determine risk-based
thresholds by eGFR level using a robust computational methodology (Contal and
O’Quigle).

RESULTS: The mean age was 68.9, 62% were male and 45% were diabetic. The mean
eGFR was 28.9 610 ml/min per 1.73m2 with 19.4%, 40.3% and 40.3% with eGFR<20,
20-29 and>30 ml/min per 1.73m2 respectively. The median follow up of the cohort
was 52 months. Within each category of eGFR, there were statistically significant differ-
ences in PTH, FGF23, 25D3 and 1,25D3 levels (see Table). For each of the BMBs, a high
proportion of the cohort had values outside the laboratory reference range, and these
proportions were higher at lower levels of eGFR. Risk-based thresholds differed by
eGFR level and identified significantly different proportions of patients at risk. For
example, advanced CKD patients with PTH above the laboratory reference range, but
below the risk-based threshold, did not have significantly higher risk of cardiovascular
events. However, patients with PTH above the risk-based threshold had significantly
higher risk of events compared with patients above the laboratory reference range but
below the risk-based threshold (eGFR 20-30 ml/min: HR¼1.78, 95% CI: 1.17-2.72;
eGFR< 20ml/min: HR¼1.86, 95% CI: 1.19-2.89).

CONCLUSIONS: The majority of patients with advanced CKD have values of BMB
that are outside the laboratory reference range. Furthermore, the distributions of BMB
vary at different levels of eGFR. We propose that employing risk-based thresholds of
BMB may serve to inform clinicians of ‘expected values’ of BMB within eGFR ranges,
and eGFR-specific values that confer increased risk of hard outcomes. Further studies
are needed to validate these findings, and to determine the clinical utility of this novel
approach.
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INTRODUCTION AND AIMS: Etelcalcetide (ETL) is a novel intravenous calcimi-
metic treatment for patients with secondary hyperparathyroidism (SHPT) on hemo-
dialysis (HD). Its efficacy is independent from baseline levels of parathyroid hormone
(PTH). Data have suggested that calcitriol has attenuated ability to reduce PTH in the
presence of high serum fibroblast growth factor 23 (FGF23) levels, but the effects of
ETL on PTH lowering across baseline FGF23 levels is unknown.

METHODS: We performed a post-hoc analysis based on pooled data from two identi-
cal placebo-controlled studies that evaluated the efficacy of ETL in lowering PTH levels
in adults on HD with PTH� 400 pg/mL. Patients received ETL for 26 weeks (titrated
from 5mg to 15mg IV TIW) to achieve a PTH< 300 pg/mL. We stratified ETL-treated
patients by quartiles of their baseline intact FGF23 (Kainos) and report concentrations
of PTH at baseline and at completion of the efficacy assessment phase (EAP: weeks 20-
27). In addition median baseline calcium (Ca), phosphorus (P), and Ca-P product
(CaxP) and FGF23, doses of ETL and Vitamin D during the EAP are reported.

RESULTS: Baseline FGF23 levels varied widely (403-27,567 pg/ml) across quartiles at
baseline (Table). The median baseline PTH also varied significantly across the quartiles
of FGF23, though within a much narrower range. Both baseline median phosphate con-
centration and median CaxP product increased with higher baseline FGF23 category in
which doses of vitamin D were also higher. PTH decline induced by ETL was robust in
all baseline FGF23 categories.

CONCLUSIONS: Etelcalcetide effectively lowers PTH across all different baseline cate-
gories of FGF23. Baseline FGF23 concentrations do not indicate severity of secondary
hyperparathyroidism, but are associated with baseline phosphate concentration, base-
line CaxP product, and baseline dose of vitamin D.
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INTRODUCTION AND AIMS: Serum alkaline phosphatase (ALP) is a biomarker of
bone turnover. Serum ALP is independently associated with increased all-cause mortal-
ity and the incidence of cardiovascular (CV) disease in patients on hemodialysis.
However, there are no previous reports concerning the association between the serum
ALP level at dialysis initiation and mortality. The aim of this study was to identify the
association between serum ALP levels at dialysis initiation and all-cause mortality.

METHODS: Study subjects were incident dialysis patients at 17 centers that partici-
pated in the Aichi Cohort Study of Prognosis in Patients Newly Initiated into Dialysis
(AICOPP). We excluded patients whose serum ALP levels and serum parathyroid hor-
mone (PTH) levels were not assessed and whose serum ALP levels were affected by
comorbid liver disease. Finally, we excluded 347 patients and enrolled 1,177 patients in
this study. We classified patients into two groups according to serum ALP levels. We set
the cutoff point as a median serum ALP level. All-cause mortality and incidences of CV
events after dialysis initiation were compared using the log-rank test and multivariate
Cox proportional hazard regression analysis. We performed stratified analysis based on
PTH levels.

RESULTS: There were 591 patients whose serum ALP level was &#8804;232 IU/L (Low
ALP group), and 586 patients whose serum ALP level was>232 IU/L (High ALP
group). During the follow-up, 109 (18.0%) and 86 (14.1%) patients died in the high
ALP group and low ALP group, respectively. All-cause mortality was significantly
higher in the High ALP group than in the Low ALP group (p¼0.014) (Figure 1A).
Factors that were significant in univariate analysis served as explanatory variables in
multivariate Cox proportional hazard analysis using the stepwise method. The serum
ALP level was significantly correlated with the all-cause mortality rate (hazard
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