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Lower T50 values are associated with a more severe phe-
notype in PXE patients
Pseudoxanthoma elasticum (PXE) is a rare genetic disease (prevalence about 1:100.000), caused by 
mutations in the ABCC6-Gen. PXE is characterized by severely reduced plasma levels of pyrophos-
phate, a calcification inhibitor, and the pathological calcification of elastic connective tissue manifested 
in skin, eyes and cardiovascular system.

T50 calcification propensity measures the functional 
capacity of the mineral buffer system in blood. As ther-
apeutic trials in PXE are severely hampered by the lack 
of reliable biomarkers, this study investigated T50’s 
suitability as a potential biomarker for PXE disease  
severity.

Professor Olivier M. Vanakker and his team from Gh-
ent University, Ghent, Belgium, studied the associa-
tion between T50 and calcification severity at various 
body sites (n = 57 patients, mean age 45.2 years, 
68.4% female).*

Multivariate regression analysis identified serum 
fetuin-A (p < 0.001), phosphorus (p = 0.007) and 
magnesium levels (p = 0.034) as significant deter-
minants of T50. After correction for covariates, T50 
was found to be an independent determinant of oc-
ular (p = 0.013), vascular (p = 0.013) and overall 
disease severity (p = 0.016). 

According to the authors, «T50 might be a clinically 
relevant biomarker in PXE and may thus be of impor-
tance to future therapeutic trials.»

Commentary by Prof. Andreas Pasch: 
This is the first study demonstrating an asso-
ciation between T50 and disease severity in 
PXE. I interpret the findings as indicative of 
synergistic effects generated by a lack of the 
local calcification inhibitor pyrophosphate in 
PXE, and an augmentation effect mediated 
by the performance of the systemic humoral 
calcification (inhibition) system, as measured 
by T50. Therapeutically, the clinical course 
of PXE may be modifiable by improving the 
T50 value in the future.

Figure 2B: Associations of Phenodex disease severity 
score with T50 in PXE. Serum T50 inversely correlated 
with Phenodex eye (p < 0.001).

T50 Associates with Disease Severity in 
Pseudoxanthoma Elasticum
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Figure 2. Associations of Phenodex disease severity scores with serum calcification propensity T50
in PXE. Serum T50 inversely correlated with Phenodex eye (panel (B)), vascular (panel (C)) and
cumulative (panel (G)) scores in PXE patients. No correlations were found with Phenodex skin (panel
(A)), cardiac, gastrointestinal or renal scores (panels (D–F)). Graphs represent median values and
interquartile range (error bar).Data on cIMT (n = 16), cfPWV (n = 14) and total body CT calcium score
(n = 14) were available in a subset of PXE patients (median age: 45.0 years (IQR: 31.0–58.5 years),
68.8% female), showing a significant inverse correlation between cIMT and T50 (r = −0.57; p = 0.022)
and cfPWV and T50 (r = −0.61; p = 0.020), while no significant association with T50 was found for the
total body CT calcium score (r = −0.45; p = 0.10) (Supplemental Figure S1).

3.2. Determinants of Serum T50 in PXE Patients

Determinants of calcification propensity T50 were evaluated using multivariate linear
regression analysis identifying serum fetuin-A (standardized β = 0.40; p < 0.001), serum
phosphorus (standardized β = −0.32; p = 0.007) and serum magnesium levels (standardized
β = 0.25; p = 0.034) as independent determinants of T50 in PXE patients (adjusted R2 = 0.30;
ANOVA: p < 0.001) (Table 2).

Table 2. Multivariate model of determinants of serum calcification propensity T50 in PXE. Age, serum
phosphorus and serum magnesium levels were independent determinants of T50 in PXE patients.
ANOVA—analysis of variance; SE—standard error. * p < 0.05.

Unstandardized Coefficients Standardized
Coefficients T Value p Value

Beta SE Beta
T50 (final model)

(Constant) 107.4 125.0
Serum fetuin-A 8.67 2.49 0.40 3.49 <0.001 *

Serum phosphorus −132.1 46.8 −0.32 −2.82 0.007 *
Serum magnesium 283.9 130.7 0.25 2.17 0.034 *
Model summary R Adjusted R2 ANOVA: F value ANOVA: p value

0.58 0.30 8.80 <0.001 *

3.3. Associations of Serum T50 with PXE Disease Severity

To assess whether PXE disease severity could be predicted by serum T50 after correc-
tion for covariates, a stepwise multivariate ordinal regression model was created using the
Phenodex score as a dependent variable. The final models are detailed in Table 3.
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